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1, abstract 

the dogto;b Djagnostjc program js written to be used as an ajO 
to hardware debugging and maintenance of the gt40 rom 

BOOTSTRAP LOAOERVERSiON 4 OR 2, 

THE AVAILABLE TESTS ARE 
PRG0 • LOGIC TESTS 

PRG1 - ROM DATA DUMP TO THE fONSQLE TELETYPE 
PRG2 ■ SINGLE RAM ADDRESS READ DATA LOOP 

2',' REQUIREMENTS 

f Vi EQUIPMENT 

6T40 DISPLAY PROCESSOR WITH *0 M B S OTSTrApVERS1 0N 4 OR 2 « 

2 '.'2 STORAGE 

THIS PROGRAM ySES M£MqRy LOCA t JON| 0-7776 * 16000-1677M 8 > • 
8',' LOAOlNGPROCEOURE 

procedure for a normal binary taps shquld be followed, 
4',' starting procedure 

4 vi starting addresses 

0200 program 0, rom l°gic test, 

0204 program 1, rom data dump on cqnsol^ tty, 

0210 program 2, single rom "sad, 

4.2 switch settings 

CONSOLE SW llsi NORMAL RUN (64. j NTIRAT I ONS/TEST ) 

CONSOLE SW HP! SUPMES SUBPROGRAM I NTfRAT j ONS 

CONSOLE SW 08*0 T E S] AS VERS I ON g ROM (512'. w ORQS) 

CONSOLE SW 03,1 TEST A S VERS J ON £ ROM <236; WQf3p<g> 
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3V program descriptions 

3.1 PRG0 * LOGIC TESTS 

THE LOGIC TESTS CqnsJsT Of « HOUT.InES TO TEST THE GT4§ RQM 
BOOTSTRAP LOGIC 

SVl'.'l ROUTINE DESCRIPTIONS 

ROUTINE TESTS 

Tl ADDRESSABILITY OF $T4B ROM BOOTSTRAP 

]\ THAT OT40 A ROm'bOOT|TRAP TIMES OUT WHEN REFERENCED tV A 

QATIP BUS CYCLE 
T4 THAT DATA READ FRO* T w 6 ROM IS CORRECT 

5.2 PRG1 t ROM DATA DUMP 

THIS PROGRAM TYPES OUT THE 512, /2?», »ORDS OF ROM DATA ON THE 

console Teletype and halts, 

5; 3 PRG2 - SINGLE ROM ADDRESS READ DATA LOOP 

THIS PROGRAM CONTINUOUSLY READS 0»U FROM THE ADDRESS IN THE 

console Switch register, 

•V ERRORS 

TuE PROGRAM WtlL ON L Y HALT ON ERR&R, T H E PROGRAM DOES NOT 

contain facilities for reporting |Rror conditions, 

TO PLACE THE PROGRAM INTO A SCOPE LOOP, REPLACE THE ERROR 

halt with a nop, 
77 execution_time 

PRG0 TAKES AppR X, 5 SECONOS plR Mgs, 
PROG1 N/A 
PR0G2 N/A 
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151 
152 
153 
134 
155 
196 
157 
U4 
165 

166 808034 

167 008036 

166 
169 
170 

i't 

172 
173 
174 

175 
176 

177 tlttts 

178 521214 

179 S0S210 



000034 
002094 

000000 
104400 

177564 
177566 
1777** 
177378 
177570 

000200 

000137 001024 

000J.37 00J506 

000137 001670 
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.LIST Mt.SUrSt8.tD 
.ENABl »BS|*H» 



juOAO ADDRES3I0200 

i DEPRESS START 

ISTACK POINTER It AJ 90S 

■ LIST 

.•34 

SCOPED 



iEOUATl STATEMENTS 
ICOPClTRAP 
Tpl!SRll77Jti 
TPDBR1177S»| 
PSHil77776 
SR««77S7t 
D|tPLAVil7»)7l 
STKPTRi500 
.1000 

JMP PRMJRS 
JMP PRG1 
JKP PRG| 



iAOBRCSS OP OIIPLAT REOllTlR 
itNtTUl STACK SETTING 



G?<<0 RnH BtO'STRAP TESt MAlNDEC-U'bOGTo.B 

nBSTOB?Pll 
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181 
182 
1(3 
184 
185 
1(6 
187 
183 
189 
190 
Hi 
192 
193 
194 
195 
196 
197 
198 
199 
2(0 
201 
252 
2(3 
2C4 
205 
2(6 
207 
208 
2(9 
210 
211 
812 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 



301000 
0110(2 
0(10(4 
L'21086 
?(13l0 
?li(l2 

J01080 
Ititti 

001024 

Pei030 



B01000 

166000 
001000 
006000 
172002 
000010 
000010 
000600 



000000 
0000(0 

012706 000508 
004737 002306 



••1100 

roHadoi 166(08 

WORDS I »12. 

Image i start 

08*1 172002 

riUERl 10 

ritCNTl la 

jCNTI » 

DU«P I 

CHARA| 

TERM) 

PRMTRS» «0V 
JIR 



I29|f 
ISTARTA 



»8T*PTR|« 
'CIMITOM 



■ PROORAM 1.0810 TI|T» 



001034 005037 001014 

021040 012706 000500 

ftl0«< 01273* 001040 

001052 013737 001014 



002130 
17757S 



PRG0I 
PRG0R| 



OLR 

MOV 
MOV 
MOV 



JCNI 

0|T*PT*is| 
•P«}0R.tET»RN 



i RON ADDRESS 

ROM IENGIn 
1 ROM IMAGE 

DISPLAY StATUI REGISTER 

If OP P1LLER Omar 



Uet itaor rtr 

(CHECK ROM VERSION 



iCLEAR PASS COUNT 

i»T RETURN ADDRESS fOR IOCPC 
ICttP|.4Y R»|S OOUNT 



(01060 


013700 


Z01000 


til 


MOV 


001064 


03.3701 


001002 




MOV 


§01870 


0l2yS ? 


001130 000004 


tl*l 


MOV 


001076 


011903 




MOV 


301100 


009720 






'ST 


0011*2 


00403* 


001016 




*09 


ggiisis 


02l0is 






BMP 


0CU10 


132020 






• ITS 


SMiia 


164(37 






tut 


80111* 


062700 


000102 




ADD 


i(ll22 


005301 






OES 


(01134 


(•1364 






tNt 


••il»» 


0(0403 






BR 


I0ll«0 


022620 




m*o"it cmp 


101132 


00000( 






HAiT 


001134 


0007*0 






BR 


40il3« 


lf"8i 




scon 



:cNii0(GtsPkAV 

iTESTt TEST ABILITY T REFERENCE ROM W!TMQyT TlMJRs OUT 

•CT RON AtOREgs 



ROMAOO»S0 

*oros.»i 

#SRS0R1,4 

(0ll»3 

10>* 

•(tl«DVKP 
(|I||0* 

•(OliOUMP 

*i 

Ti* 
Til 

(»>•<(*!* 



ttt ADDRESS CeUNTtR 
«T UP TUE OUT VECTOR 
REFERENCE 
ROM 



isiati£3«iT SmhIss 



C0U*!e* 



ilRAKSM IT NOT fjHllMEB 
] 60 TO SeQffXLfW 
iRWOttTIO* ITACR 



GT40 RrM MOlSTRA* Tilt M*lnDCC»itioOOTOi« 

t)B«TOS>U 



MABVUiM* 19»llOV.»3 mit lAtt I 



224 

229 
226 

227 

22 9 
330 
231 
832 
233 
234 
239 
23« 
237 
236 
239 
240 

241 

242 
343 
244 
249 

YA 

24 S 
244 
290 
291 
292 
393 



9(U*( 
9011** 

iihss 

llil*2 

Uiln 

•111*4 
99il»6 
02-32(0 
«213>2 
001206 
40J2J0 
211212 
001214 

Siiii: 

011212 

321224 
221296 
00129a 
00129; 
001294 
901296 
0012*0 
0012*2 



013700 
013701 

§0903? 
011003 
063*3* 
163709 
001403 

0000(10 

(0(7«6 
044037 
001402 

0007 
0210 
001402 
000000 
000774 
1220«0 
0(1408 
0000(0 
00077* 
000710 
009391 
0(l3*« 
10*400 



(01000 
001(02 

00(00* 00000* 
001(16 

(al(16 
001016 



001816 



11 



Item rctr th»t » 5 « q«ta oan » had mu»»t». 



711 



T9»l 



MOV 
NOV 
MOV 
0,9 
Mgv 
ADO 
9U9 
111 

ERMQRgl HALT 
99 



T39| 



72C, 



taPi 



tlC| 



110 
•to 

HALT 

Z 
919 

HALT 

"to 

HALT 
!jt 

900*t 



RpM»0l»8 



mi 

0UH( 



T|9 5 

T9JA 

• ijliDum 

TI9 

m 

T2S 
<0>» 



n* 



T VIJT89 



Hfit 
Is 



m&r* 



m Bir,. 



mi OHHTION) 



PkShi susns 

ITUlN If NOT O0NK 



BT40 Ri<M BCOT-STRA* tilt MAlNDtCnioOOTOil 

l5l)5TB9?»tl 



MA0Tii,*3< tt*u*m II III not 1 



299 
296 
297 
29s 

299 0(12*4 

260 001290 

261 0(1294 

262 00126a 
243 901266 
264 ((12'0 

269 0(12*2 

266 0(1274 

267 0(13«2 

268 ((13*4 
26; 8(1386 

270 (21310 

271 (01312 

272 (01320 

273 0(1332 

274 901326 
279 9(1390 

276 00133; 

277 001334 

278 001336 

279 00i3*0 
2te 0(13*2 
2(1 0(1390 



012706 (00900 T3T 

(137(0 0010(0 

019701 0(1002 , . , 

012737 00127* 99008* TlfAl 
010010 79*1 
000B0( 
(00779 

012797 001312 00000* f39l 

009210 TSCl 

0000(0 
000779 

012737 001332 00009* +JP| 



III SI£ e ?*!l!,. 

lit V* 1M 9WT Vfff»« 



02262* 

!*7 



177492 



(0'( 
(00000 
000774 
0(9720 
022626 
009301 
0013*? 

012737 0000(6 0000(4 
10*400 



TStl 

fjri 



MOV 
MOV 
MOV 
MOV 
MOV 
HJLT 
19 
MOV 

? M ! 

(NO 
MALT 
91 
MOV 
OMC 
OLD 
HALT 
11 
TIT 
Om« 
DCC 
9NC 
MOV 

toon 



«IT«*T»|M 
*OM*OO<10 
HOW' (It 
»TSI»* 
M.i»> 

*mt* 

l«7«t<*|« 
<f) 

Tie 

*T9!*« 

<6>»»<»J* 

•lOHAOO 

T« 
<IM 

<*)«(»>• 

tIaa 

•«!»»* 



ATTl 

in: 



BAtA 



fWlTIO. 

ATTCMOT tl Akffi 

HIM ir 010 NOT 
L001 ON 11191 
tNOKHCN? AOOItll 9|(»!fl 
lIlOilT.fSli ITAOK 

Mb* 9 tnir™ 
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H*eVlii*2* 8»«BOV»7l HID* PACE 8 



2 8 3 
284 

295 
286 

287 
368 
289 

298 
291 

2<2 
293 
294 

295 
296 
297 
2SS 
299 

3ea 
311 
32 2 
3j3 
384 
3Z5 
3?6 
327 
3S8 
3K9 
310 
311 
312 
313 
314 
315 
316 
317 
918 
319 
320 
321 
322 
323 
324 



86l39 2 

lei 3*6 

ft*3«2 
221386 

221372 
121374 
221376 
8214*2 

00»4«2 
221424 
MU»6 
221412 
821414 

221416 
221422 
221430 
921436 
221442 
221444 
2054*2 
Bel 49s 
32146S 
021464 
021486 
02147a 
221472 
!eJ47« 
281476 

?el5«e 

22138! 



212722 
2iS7«l 
2lSj23 
2lll22 
211324 
2222*4 
22^422 
222222 
222772 

222123 
225222 
223 7 22 
221S65 
124422 

225237 
212777 
Jim? 
1057S7 
122375 
212737 
125737 
12237S 
013700 
221426 
220225 
020025 
224712 
002240 
000240 
020241 
2001S7 



202222 
22(224 
221022 



001002 



021214 
020221 
000207 
177564 

222207 
17*564 

000242 



021034 



iCOmRaBC T*t ROM OA]* TO THE {MAOC DAT* 
i RKMOftO NUMftR 

! RllOOOD 4D0KS82 

r3»goob data 
rj88a0- aodr|ss 
r48bad data 



I 

i 

t*l 
t**i 

Mi 
t*ct 



MOV 
MOV 
MOV 
MOV 
MOV 
OMR 

•co 

HA U T 
BR 

CMP 
INC 
OMR 
•NC 

•oorc 



2ND I INC 
177S«6 MOV 
1775«« 00SC2I MOV 
TSTB 



177086 



»PL 

MOV 
TSTB 
BPL 
MOV 
•CO 
*ESCT 

Rent 

JSR 
NOR 
NOP 
Nor 

OOMCtt JMR 



•B«}B 

1 MAIL 21 
ROMAQ0r{3 
(X1|«XI 
(«|rM 

T*A 

<*!»♦. t»3|* 
*0 

H0R8»,»( 
T4A 



ION] 
•IfiOBR 
R207»R*TPOBR 
• 2TRCSR 

•227 »••?•:»» 

•«Tf0SR 
IS 

•««IM2 

DONtl 



RRO( 



tw w mlTut mo*o- eoyNT 

IttT UR 8T»«T|»B AftORCBS 07 ROM IMAGE 
|B»T UR BT.RTJmO. ROM AB0R|58 
IRCAO IKRtf t£D VlLUC 
iRCAO ROM VAUff 

(COMRARt 1 URCCTCO TO TN| VALUE RCAO 
(BRANCH tR OORBtBT, 

iCrror; Rom VAt-ur i*ti;to ic cauA L exrectio 

1MBREHW AOOBfltf? »»»RTIRS 
1 INCREMENT KCRO COUNT 
ff-OMRARC It CN6 WORO 
IBRAnCM 17 NOT |,ABt H0«0 



ORCNCNT RASI COUNT 
" • E $T4B BILL 
KINS THC TELETYPE SILL 



i RETURN TO OCCTARC MONITOR* 



iRETURNI 



0»GTOB?Rtl 






32 6 








327 








328 








329 


mel5«6 


012706 


020520 


330 


221512 


012737 


002226 


331 


201530 


2g«7 3 7 


022306 


332 


221524 


00453? 


221712 


333 


201590 


082275 




334 


201582 


004537 


221712 


335 


:nsi6 


2(2222 




336 


82154* 


013701 


021002 


337 


2215»4 


013720 


001220 


338 


21(55* 


0127*2 


020212 


339 


221554 


12»7>7 


177964 


342 


821582 


102375 




341 


201562 


218237 


808144 


342 


221566 


*(*?»: 


0(2146 


343 


821572 


084537 


0*1712 


344 


201976 


2(2321 




345 


2016(0 


012(37 


BB*l44 


3<6 


8216*4 


004737 


082146 


347 




1(9737 


177964 


348 


eilew 


1*2378 




349 


121616 


01*737 


0*0040 


352 


821624 


009321 




351 


121626 


001410 




352 


2Sl8»a 


0093*2 




353 


021682 


221388 




354 


2IK34 


012702 


00**10 


355 


(21642 


024537 


201718 


356 


22)844 


92227* 




357 


221646 


222749 




358 


811612 


094937 


*0i712 


359 


B2|6»4 


922279 


80i7l2 


362 


221626 


2(4837 


361 


681662 


022g79 




362 


821664 


0(08(0 




363 


801666 


0227*7 




364 








365 








366 








367 


821672 


012726 


0**5*0 


368 


(11674 


0i«7S7 


2*00*6 


369 


2217*2 


01370* 


177570 


378 


221786 


011821 




371 


2(1712 


020787 
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ITMjS PROGRAM TTP|8 OUT ROM OATA 



MOV 
NOV 



pr«h . 

000004 NOV 
JSR 
JSR 
MB 
JSR 
"7 

MOV 

PRCiA, Mgv 
MOV 
TSTB 
•FL 

PRS18I MOV 
JSR 
JSR 
M» 

PRO 10 1 NOV 
JSR 
TSTB 
>»L 

177588 MOV 
DEC 
B[0 

Die 
•nc 

MOV 
JSR 
M 8 

■r 

PRSiO, JSR 
Mb 
JSR 
MB 
MALT 
BR 



•8TRPTR1S8 

'eiiMTCH 
S.fjRE* 

9.TJREM 

MORS>>» 

RONAOD.80 

•t*iM 

TRC|R 

<-* 

R0.GBBTTP 

7,0»A 

S.TTPtM 

l*>«f02iTTR 

7,0|A 

TRO|R 

,.4 

•» iTrOIr 
»1 

RR8J.0 

H 

RROJC 

m 

!|T11» 



»R», 



iUITUlllE STACK 
llfT UR BUSS ERROR 



(TYPE NCSStGC 

1 1 ROM BA'TAI 

ftcT * gr uorob 

i«T START I MS ADDRESS 
iSCf ADORtSS IBOfClfoR 

U»tT nn 
}t»lIwintcr 'lag 

|MT AODRtBS 

ano ttrc jt 
ittrc 
iCR/ir 

ITTRC 
•DATA 
WAIT RJR 

TEUtRRJNTlB rkAB 
ITTRE BRACE . 
i ALL DATA TTREB 
I GO TO flNiBH 

WoSlttl^miBR 

fOWtf* 

tRJTBRd TO RRS1S 



000(2* 



iROUT|«t TO LOOP ON A i|N8LE AOORCSS 

PR82I MOV «STRRTRi« 

MOV (6^814 

MOV SR/BB 

MOV (B)|R1 

BR RR8| 



Site HnM BCOTsTRAP TEST MAlNOEC.uioDGTOiB 
(lfiBTCBTPll 



macyiu*** a»-»ov»7s iei»» race it 



373 
374 
375 

376 
377 

37a 

379 

380 

3ei 

362 
383 
384 
3 8 5 
386 
387 
388 
3(9 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
4(0 
401 

4e2 

403 
4194 
405 
406 
4F7 
4e8 
409 
410 
411 
432 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 



I ROUTINE TO TYPE A MS1ACE 



J2S712 
(01714 
8(17*6 

001712 

(017(6 
{(17(4 

fliel 7 s * 

(8174B 
8(174* 
((17*6 

ael7»* 

00! 760 
021744 

8B1766 
(177 4 

(01294 

808010 
801014 

(05020 
B0j(l4 
B0J026 

ttuu 
0010(6 

001042 
00204« 
(0l0»2 



(23054 
0(1062 
00J064 

(ai0»2 

001074 
8(tl*2 
0MK4 
801110 
801112 
001116 
((ll(2 
(01124 
(0ll«6 
002130 
001132 
008134 
001140 



(1(026 
012500 
U(03j 
11(037 
1237(7 
001005 
(14600 
105737 
100375 
(002(9 
1237(7 

(0i0e7 

105737 
10(3*5 
0l(j37 
(137S7 
000403 
(12737 

1«»7?» 
10(375 
005337 
(01367 
01(737 
(0(732 

1('7?7 
100375 
013737 
00(7(3 



0010(2 
001020 

001020 0(1(22 



177564 

001020 00(045 
177564 

000215 1775*6 

001010 0(1012 

00(006 177044 
177'** 

(01012 

(00212 1775*6 
177544 

001020 177(64 



tYPEMI MQV 
MOV 
MOVB 

tVPCHAt MOVB 
CMPB 

ant 

MOV 
TSTB 
JPL 
RTS 

iinm ompb 

BnE 

tStb 

SPL 

MOV 
MOV 
BR 
MOV 
TSTB 

l\ 

Die 

BNt 
MOV 
BR 

tYREMC* TSTB 

?RL 
MOV 
BR 



03(737 0400(0 17757( 
(01023 

032737 0(4000 177570 
00*007 

023737 00(126. 00U24 
001403 

005237 (0(124 
(00410 

005037 002K* 
(11637 002130 
00(01*2 
000100 
000080 



005726 

01263, lj{77» 
000177 177764 



TYPlM 
TP(ft 



«B,|4)« 
<9>4.X» 
(0>»f Tt|M 
<0>»»CHARA 
CHARA, TERM 
TYRIMB 
• KI1X0 
TpOIR 
t-4 
9 

CHARA, »l% 

,.F 

'!LLt"<nL e «IT 

ti 

•til'OBR 

TROI" 

.-4 

riLfNT 
II 

•Sl|»TPSBR 

tyrIma 
tPo|R 

r-4 

CHARA , TPOSR 
TYRfMA 



jSAVE ftCtfSTtR 

1 PUCE MESSAGE ADDRESS IN RB 

|OlT TERMINATOR CHARACTER 

I OCT NEXT CHARACTER 

.WAS NEXT CHARACTER THE TERM 

lOHARAOTER 

(RESTORE R0 



iAND EXIT 

I HAS CHARACTER * 

i TEST TELEPRINTER (LAG 

AND WAIT (OR BONE 

- tjir- - 1 - " - ■ - 



(LOAD 



ELEPRINTER WITH CAR, 

iLB*P pills* W«N T 



RET 



PRJJNT PILLER CHAR 
TEST tttjEPRINTER PIA5 

And na>t {or fONt 

BR ir NOT 

1 DAD TIlWRInHR WITH lWI r EEO 

SET N(X* •CHARACTER 

TEST TELEPRINTER (LAB 

ANO HAtT COR BONE 

LOAD TELEPRINTER SUPPED 

ZnO SEt NEXT CHARACTER 



(SCORE ROUTINE, THIS, ROUTINE II ENTERED AT THE END OP EACH SUBTEST', 



SCOPECI BIT 
BNE 
B|T 
B N E 
CHR 

Bee 

Inc 

BR 

SCOPEQ* CLR 

MflV 
"TI 

I COUNT » W* 

SCBPEFI 

RETURN" -horb 

S80PEBI T$T 
MOV 
JMP 



•4(|(0)(R 
SCORES 
•4080, SB 
BCOREO 

«ce*E'i leeuNt 

scopec 

bcopep 

SCORES 

scopcr 

»X6i RETURN 



(6r» 

(6UfRSII 
•RETURN 



i TEST s R 'bR score 
(US 860PE 

test (or iteration 
inhibit iteration 
iteration complete 

UTERAtlON OOMRLEte BO To ■SCORES 

i Increment itesatIbn co«nt 
00 to scores 

lOLTAR [TERATIDNOBUnT 



iEXIT 



ADDRESS Of NEXT TifT 



i CONTAINS SUBTEST JTlRAlIOk C 

contains sitiiN pb tor score 

(POP PC 

I RESTORE OBNBltlON BODE* 



OUNT 



l!T40 RftM BCOTSTRAP Tr$t MAlNOEC-l^bOCTDiB 

r>l<STBB?Pll 



HACVll,l(4 25-IBV.7J ISlSS RACE 11 



425 
426 
427 
428 

4(9 8(2144 

430 (eil46 

431 B(Jl>2 

432 (0ll»4 

433 8(lll6 

434 0(31*0 

435 (((1*4 

436 023170 
457 8(8172 

438 (03174 

439 8(1176 

440 (232*2 

441 8022*6 

442 (0(210 

443 0(3214 

444 0(2216 

445 (0(2(0 

446 8(32(2 

447 0(32(4 

448 8(3226 

449 0(32(0 
452 (01232 
451 8(22(4 
4(2 0(22(6 

493 8(32*0 

494 8(324; 

495 0(3244 
456 8(3290 
497 

498 

499 (M292 
0(1260 
(08266 
8(12(4 

460 0(8215 

461 ((33*1 
462 

463 

464 8(33(6 

465 ((3314 

466 0(1316 

467 8013(4 

468 8(13(2 

469 (23334 

470 (03342 

471 (03390 
472 

473 



itHis routine converts a n sbta l n u n ser tb ascii a n d typSs >l on the tty , 



(0(0(i0 
01S744 

(1(246 
010146 
(10046 
(13700 

(l(7«l 
005082 
006100 
006il!j 
0627(12 
1(9737 
100379 
(1(237 
(09000 
006100 
(0*101 
006100 

00610a 

006J.B0 
(06102 
(05301 
(01360 
0(.16B0 
01(601 

01*63? 
(002117 



0(15(0 
020060 
04(5(14 
100 
100 
KB 
(02306 

032737 
001007 



177564 



00(144 
000006 



000260 
177964 

I77966 



02»T7p« 
02*1 



02AAI 



177564 



05S107 
047922 
040924 

021445 

020040 



032(85 
080118 
028448 

100 

100 



000400 177570 



01(737 00I000 



(1(737 
(0(4196 
(11737 
(12737 
000207 



0040(0 



000400 
016000 








H0V 


TPCIR|-<4) 


MOV 


X2,»l*> 


MOV 


»l,.(*l 


MOV 


»0,4(6) 


MOV 


B2BIYP,.»0 


MOV 


«6r»l 




R2 


R0L 


»0 


ROL 


02 


ADB 


RSBBtXB 


TSTB 


TpBjR 


BPL 


t-4 


MOV 


R2,IRD»R 


ClR 


*2 


ROL 


R0 


ROk 


82 


ROL 


80 


ROL 


82 


ROL 


*» 


ROL 


»» 


DEC 


81 


BNE 


OSAA 


BOV 


(6>*>8( 


MOV 




MflY 


(6>*>8S 


May 


t*7»»TRCSR 


RIB 


7 



.SAVE TRC8P 
SAVE 88 
SAVE Rl 
SAVE R0 

SET DATA TO BE TYPED 
BET CflUNTER 

Rg 

roRM ASCII CODE 

TEST TElKRRInTER 

PLAO an! WAIT UNTIL DONE 

LOAD TELEPRINTER SUrrER 

mitt R88IITCR 

NIXT 

DOTAL CHAWCTER 
WTO 

WMStlR . 
TWO 

DECREMENT COUNTER 



I ANO I!!?" 



RESTORE REBJSTIR8 



I ABC 1 1 HtSSAStS 

M?l 



.ASCII 't»|T.4S ROM DATAXXB' 



MB{ 

M»t 



•ASCII 
.ASCII 
.EVEN 



((!((( 
0010(4 

001002 
001004 



SWITCH! BIT 
BNE 
MOV 
MOV 
8R 
MOV 
MOV 
RTS 



isi 

281 



•SBTTL 



iTtST BIT I 
Si Jf VIRSION 3, 
SET UP VERSION 1 L'WTH 
1 SET UP VMS I ON > STARtUf ADD , 

{SET UP VERSION 1 LENGTH 
I SET UP VERSION I STARTING ADC 1 ,' 

ROM VERSION 8 VALUES 



•40* »SR 

J'l'li.WBROB 
•START, JmACE 
28 

•25|r,»BR0B 
•8tARTA| IMAGE 
PC 



GT48 RfiH BCOtST«*P TEST HAlMOEe-ii.oOSTOli 

nHOTOB>U "OH VERSION 2 VALUES 



N»e»il,»24 S3-S0V-73 tllBff HIDE 1! 



«73 

476 
477 

47a 

479 
4«0 
481 
482 
483 
484 
485 
496 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
3?0 

sei 

382 
583 
584 
585 

in 

5Z7 

sea 

529 
513 
511 
512 
513 
514 
515 
516 
517 
518 
519 
320 
521 
322 
323 
524 
525 
526 
587 
526 



ExetFT 'OH jHt (CM OR«lN ADDRESS A k D SEVERAL «|i»fr»»" 

for aooress rue-it no this is an exact oof* or the contents 
or the «t.4| bootstrap version tt 



.TITLE SORpLLlIC ROM BOOTSTRAP tt)» THE OT48 



B 0T0T.Ti6 <jOf M, tf»f 



C RTHWlT »»7|» BISITAL EQUIPMENT 8OR»0*«T>ON 
14* HAIR STREET 
HAVNARO, MASSACHUSETTS 



"RUTIN ST JACK lURNESS. 



THIS PR56RAH IS tNt SECOND VERSION THE THE »0* BOOTSTRAP roR 

the 0T4s oii't*T terminal, it Includes scsolljn? ado a n end or 

«E«ORV SEARCH FOR THE 10 ADEN • 



■ ENASt, »BSi»H» 



(ASSEMBLER DIRECTIVES' *9R ABSOLUTE UnARY BUTpuT 
I NOTEl' USE "M*COW*" TO ASSEMBLE THIS PR05*»H. 



.SBTTL 
• CAGE 



OirjNITJoN SECTION 



AbCTcsTPii 




529 




5S8 




531 




332 




5S3 




5J4 




535 




536 




537 




538 




339 




54B 


000000 


541 


018891 


542 


080801 


543 


•asgej 


544 


»0et4 


343 


000003 


346 


000006 


547 


000007 


548 




549 




550 




331 




532 




533 




554 




555 


800(00 


356 


ttWi 


357 


08000S 


538 


200003 


J39 




36 B 


000004 


361 




362 


000003 


563 




564 




365 




566 




567 




568 




569 




570 




371 




372 




373 




374 




575 


000000 


576 


000001 


577 


000002 


578 


00000S 


579 


8B00S3 


'8B 




581 




582 





MACUl.624 |5-N0Vi»» }S|ff PA8E «•! 



rCBIrTCr 0Ert»|TtONS 



sasjo oiriNTjcNS 



RBBlf 

RUM 
"aist 

«3»X3 
«4«»4 

"SPSS 
SPPSA 
»08»T 



8T«| BEFINTJgNS 



CWARtRR 
ROJNTRBRi 
TaMNTsRS 
SCAHRR3 

HCL0»»« 
COUMtRsRS 



loMXR geriHiTioefS 



L iSTTRCHAr 

L.AORfPOlNTR 

L,SC«T»»CNT 

LiCkSMRCOUNI" 
INOEXlSCAN 



• RACE 



(SiriME stanoarB viwuis, 



leoRTAtNS THE INRIH. CHARACTER, 
IRClNTS TO NE»T INSERTION *»ft t» BIIW.AV SUFFER 

loharaqtf r counter for the •♦«" feature, 
iIenCrallt Contains * ro Inter nhWh 

« NmCN S$AM(ltf MEMORY POR SOmTHlNS. 

nhich r* useo to retain 



III USCO NhCN SCANS INS 
ITVPICALLT A TeSpORARV 



I* VAi UE FOR * SHORT Tfnf, 
|T»PICALLT USED AS » COUNTER. 



Knaraoter Input Rcr the l oaBer. 

I CURRENT RffftoRV A DO Rill TO IE LOADED. 

inuhses or OATA i tens to loaB, 

ICHECrSUh on THE UPUT DATA, 

i Indicates how to assemble the b bit character. 



»C»0L4.TN» »0H 800 T S T RaP POR THE OT4B 
nOGTBB>U OE'lNltlON SECTION 

993 
584 
5!5 
9(6 
587 

see 

9S9 

99!] 166000 
591 

592 175410 

593 175412 
S9* i7*»t4 
999 175616 

596 

597 17?560 

598 17»5»2 

599 

6J0 178080 

6(1 172089 

622 
6(3 

ie4 001000 

6(5 00*000 
6(6 007776 
6(7 000004 
6(8 00701J 

6(9 

611 0050J9 

612 000175 

613 

614 160000 

615 173000 

616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
62S 
629 
630 
631 
632 
633 
634 
635 



M»Oyll,624 J5.N0y.73 10199 'kit Wt 



MAJOR SYSTEM OCPlN|TION» 



ORIS!nU660|H 

0LliI8tPttlI»«! 
OLHDSsOLll]B«a 

D L lloBIDLUp3*« 

KBBls»lT7J6i 
KBDIB«KBD|S«! 

OT«»ROtl?80«0 
OT*0SR«i!T40POt2 



S|tA|TU»00 
BLIMTti7000 
TMPtN0«777« 
CORSTRM 

JMPAOOsBLIMJUij, 
NUML|N»JB, 

crlpisbi* 

ALTMOOiiTS 

OISJ M p»i600|(0 
DISTOPU730SB 



IORISIn Of THE «OOT»TR«R. 

1 Input status rIO.Ister or to.il 

UN^UT OHArACTI*. FHOH'BUli 

ioutput status Or'Tht-gCn 

lOUTPUt 8H»R*0T|R TO THE Bl.ll 



ikitIo*ro Input status 

lOURRfNT CHARACTER PIOm Kt«»0**0. 



i where The RoimeS .is to riSif char on 
inumbei or lines ok text to show on t h 



... Screen 

'he SCREEN 



1 CiBRlAOS RETURN 

I THE "" 



... .... LINE CEEO 

KEY" CHARACTER C I , CV ALTM0DE3, 



I THE 8MB MP lNIT«yCTlpN 

IThE 0+4B STOP Dt?»tA* INSTRUCTION, 



■StTTt 
tPAGE 



INITIALISATION AnD RESTART CODE 



HACYli,6a4 
lNtTf»l!**t!ON ANO RESTART CODE 



006000 



SC'OLLlNS «0M 900tStR»P POR THE 6T40 
noS T C8?Ptl 



6'6 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
6S4 
655 
656 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
6 8 2 
683 
684 
685 
686 
68 7 



25.N0V.73 10199 CASE 18-3 



«t«| Bootstrap c de 



.•6000 
.•ORIGIN 



iDirj N i o«t«iN or the bootstrap. 



COllt INlIlAsiJATjON coot 



101000 
80S0»2 
001010 


000009 
018737 
01S706 


000007 179610 
00t776 


B+ARTi rcbet 

MOV 
MOV 


•7 •{LUIS 
•THfENOiSP 


201014 
S0»0«0 
00(024 


005237 
00*337 

000000 


17*414 
166692 


INC 
JSR 
■ WORD 


CHIOS 

SC»l>»OUT L iT|. 6,0 (e 




001026 
001032 


01870J 
0i8t9j 


00000* 
164042 


MOV 
MOV 


•COSSTRISCAN 
«NOfHEREI1600B0i ( SCAN)4 


00(036 
U0l04,j 


005033 
000776 




ENOCORt CUR 
BR 


(SCAN)* 
ENOSOR 


2012*2 


00574J 




NOTHERl T|T 


•<85»n> 


8010*4 


010306 




MOV 


SCAM5P 


201046 
00>0>2 
001094 


105737 
10037S 
0050S? 


1TS614 
17BA14 


i*r TgTB 
SPL 

C|.R 


DL1JQS 

is 

OulJOS 



I RESET ALL HARDWARE NOW* 

I iNlT lALliE DL.U INP«T WV. 

IESTA8LISH A 080D TEMPORARY STACK 

IPBlNTER ToR CORE StARoH, 

(SET BREAK BIT 

iro* a CHARACTER TIMES 

ItE NO TWO lERO'S 

HIT ABDrE|S or SAD CorC TBAf VECTOR. 



INOW CLEAR ALL Or KINORY BEYOND The POINTER. 
IUNTIL WE RUN OUT efj MEMORY 4 NO Trap, 



I WHEN HE TRA» BUT 1 m COME HERE , 
I WE BACK UP POIStE" TO 3>0D 00»E. 
INOTE THAT IP WE TRAP OUT ASAIN. IT 



I IS STILL OK, S(C«VBE WE WILL LOOP 
I UNTIL WE SET A OOCD CORE ADDRESS 
IHHEN HE SET 0N|, THAT IS LAST LOCATION 
I In THE mAOHInEi AkD HenCE our sp. 
ISeE ir BREAK I? OCNE 
I NO GO BACK 
|Cj.EAR BREAK BIT 



689 



SMOLLlNS »OH BOOTSTRAP POP. §T4» mACUI.624 25' 

nl)eT08>*l INITIALISATION AND RESTART CODE 



690 
691 

693 
694 
6? 5 
696 
697 



?E4 
785 

716 
787 
7te 

n a 

711 
712 



715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
727 
726 
729 
730 
731 
732 



NOV-73 t»l>9 PA B E 12*4 
"ES]»RT INITIALISATION COOE »HEN COMMUNICATIONS It WORKING, 



®8( 860 


B52706 


007776 


rcstrti 01i 


•T»pl|(Bl«» 


IFqRCE THE SP TO tJH'T 0' ExtSTlNO C BR t, 


88(864 

iseiB70 


012703 

Sl27«2 


016700 
■0(040 


MOV 


•BU£»I T-NUML tN-NuHLltt> SC*N INO* « KlU FILL THE KCT AREAS OF THE 
»RURL1N,TABMT l01tn.iT BUFFER WITH INITIAL CR-Lr«S. 


«0«0T4 

80*i0e 

88(102 


■12723 

0i»se2 

003374 


005015 


ietl'H hov 

OEE 
SOT 


»C»LF,(Je»N>« 

TABtNT 

SET&PI 


IIN»E»T * e»L' "0»i 
UNO LOOP UNTIL OOKt, 

ITNUt BlBPLAY CORl IS ALMOST CORRECT. 


BSll*4 


012703 


166432 


" D ¥ 


»SETUp.U«»MB»sCaN 


i* a * vt itUL InItalue c rC r.R t hi 

(OISPLAT, PICK VP POINTER To LIST, 


BMUl 
Be»ll2 
11(114 


012302 

IfJsli 




BEVs* "0* 
BEB 

HO* 


tSCAN)»,TABCNT 
SETOUN 

(SetoMlROtNTR 


(SET NUMBER OF ITBCf TO INSERT, 

llf »ERO, WE ARE OCNE, 

IpICK UP FIRST So" 1 *»BRESS po'nTER. 


201116 
28(1 Je 
ae8lJ2 
lsU24 


01S321 
005302 
003375 
000771 




jETLPSI "Ov 
OEC 
BGT 


C$e»Nl*l«pO!NTR»* 

TABCNT 

SETfcPJ 

SETUP? 


I Ke vE OVER A DATA ItEM N0«, 
f ALU DBNET 

inc'e, rove over ?>t next, 

itisi set nCxt «a<c" list to Insert, 


10(116 


018701 


006776 


setoun* hov 


•BLlMlT.2,P0lNTR 


(Establish the suffer pouter no**, 



•StTTL 

• PASE 



VTSS SIMULATOR 



SC»OlllN« »0H BOOTSTRAP POR THE 6T«0 
n56TC8?Pll VT05 SIMULATOR 



MAcm.624 I5-NOV7' J0|»9 PA 0E U-5 



733 








734 








73S 








736 








737 








7' 8 








739 








740 








741 


28(13; 


00(737 


166564 


742 


mat 


020027 


008177 


743 




002373 




744 


00(144 


020027 


808040 


745 


38(1)8 


002020 




746 


S0(l»2 


0iai«B3 




747 


38(154 


162703 


000007 


748 


38(160 


828327 


000887 


749 


38(164 


183362 




750 


28(166 


896383 




751 


!0(l7g 


060307 




752 








753 


(8(172 


080426 




794 


30(174 


080406 




755 


20(176 


800411 




756 


J»( J(e 


•(•437 




757 


00(202 


000420 




758 


00(284 


800424 




759 








760 








761 








762 


10(206 


012702 


1777T7 


76 3 








764 








765 








766 


001212 


004737 


166350 


767 


■01216 


005202 




768 


00(220 


000H4 




769 








770 








771 








772 








773 


001222 


012700 


000040 


774 


30(286 


084737 


166350 


775 


00(232 


e«5as2 




776 


i8(234 


032702 


000007 


777 


40(248 


001370 




778 


00(242 


000733 




779 






78a 








781 


00(2(4 


111705 




782 








783 


00(2*6 


00040S 




7(4 








785 


00(290 


005037 


172002 


786 


00(2*4 


008726 





NXTCHrI J$r 
CMP 
BGE 



MOV 

SUB 
CMP 
SHIS 
ASL 
• 00 

br 
BR 
SR 
BR 
BR 
BR 



CRl MOV 



noRma l ( Jsr 

INC 
BR 



taBi 



vtr 



REELS 



MOV 
JSR 
INC 
SIT 
BNC 
BS 



"ova 

BR 

CLR 
BR 



»T0» (SCROtLlNB) POTION 0? THE SooTSTRAp 



PC,i(TCMRtl60000 

CHAR>0^7 

NXTCNR 

5KAH»»«S 

NORAAL 

CHAR»SS»N 

*7ri«AN 

S0*S<87 

NXTjgMR 

SCAN 

SCAlKPC 

normal 

tab' 

if 

*T 
FF 



0-1(TABChT 



PC,iNS(BTI»6SS0* 

tabcnt 

NXTS^R 



040| OHAi 

PC,>NStlTll60t00 

tabbnt 

•TilASSgT 

tab 

NXTGMR 



IpCJtCOUNTR 
FfliPOP 



I SET A CHARACTER N N. 
ItS IT OUT OF RANOIT 
ITER. SET ANOTHIR 1ONE, 
Its IT A prInTInS CMAHACTERT 
ITfS, ITIS A NORMAL PRINTING CHARACTER, 
IHOYE IT OVER SO ME CAN PLAY WITH IT, 

l bias so that b| L l £7j is zero, 

I IP CHARACTER IS LE*J THEN SELL OR 
I GREATER THIN 5R, THEN IGNORE, 

iIF ooeo, «ake it nord Index, 

I AND SO TO THE CORRECT ROUTINE, 
ITiSElL 

iibibaEkspace 

IlifTAI 

lll»LJNE FEED CLFj 
I13»»ERT1CAL TAB (VIJ 



114'form feed hffj 

ItSfCABRIAsE REtuRk 



COR] 



ano 



«T4»SR 

NXTCHR 



i resit tab position on a cr, 
1 fall Through to Insert the character, 



1 Insert the character In the buffer. 

IUpOATI TAB POSITION NOD, 
UNO set next CHARACTER, 



1 on a tab, Insert Blanks untIl the 

1 next character position is a multiple 

IOF Si 

I ARE WE OonE TETT 

I NOPE, 

ITES. 



I THIS BUTS THE L0» BY TE OF THE 

I BRANCH CODE IN COLNTR.SAVE A HORQ 



IRlNS BELL •WRITE In <f T 40SR 
I ANO LOOP BACK 



SC"OLLtNS HOH BOOTSTRAP TOR THE GT40 
DdCTCdTPll VTBS SIMULATOR 



HA0YUl624 25-NOV.73 10199 PABE 13-6 



7S7 
7(8 
7P9 

Tie 

79l 
752 
793 
794 
795 
796 
797 
798 

IV- 

set 

8C2 
8C3 
8C4 
8f5 
826 
8«7 

810 

8u 

812 

813 

814 

815 

816 

817. 

818 

819 

820 

821 

822 

823 

824 

625 

826 

827 

828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 



00(2*6 012709 000040 



190(282 
80(2*6 
00(272 
00*274 
201276 



012700 000012 
004737 166304 
008309 
003372 
000719 



00(300 012746 166132 



90(3*4 013703 007012 



20(310 
40(312 
(0(314 
00(330 

00(322 
00(336 

00(330 
30(332 
20(336 
80(342 
00(346 



122300 
001406 

020327 007000 
l e 3773 

012703 001000 
000770 

009203 

042703 000001 
010337 007012 
004737 166390 
00 5 000 



90(3*0 

3a(3»2 

£0(396 

aa(3«0 

00(364 
00(366 
00(370 
00(374 
00 ( 4»0 
00(402 
00(404 

00(406 

§0(410 
0(414 
80(480 



110021 

032701 000001 
001021 

020127 007000 

103410 

010103 

012701 001000 
004737 166406 
009023 
009013 
000207 

022121 

012711 166474 
012741 160000 
00*041 





"ov 


ffloop* 


MOV 




JSR 




DEC 




BGT 




QD 

on 


LFf 




i pSiiR I 


MOV 






BED 




CMP 




BLO 




sir 


LT0UND» 


INC 




SIC 




MOV 




JSR 




CUR 



20(422 0002«7 



! N SERT» HffVI 
BIT 
8NE 
CMP 
BLO 

MOV 

MOV 
JSR 
CLR 

cur 

RT8 

InSRTli CMP 
MOV 
MOV 
CLR 

i nsrtx i rts 



» N UPLlNiCOUNTR 

»12|0HAa 

PCiL'8UBI100000 

COUhTR 

FFiOOP 

nxtEhr 



» N XlOHMll60000i-(8p) 

JMPAODlSCAN 
<SC»N)«iCh*R 

croyNo 

SCANipSLlHIT 

lflsop 

•B8T»RTisC*N 
LFL0OP 

Scan 

* l ! ,0AN „„ 
SCAn»JmPADO 

PC.JNSERTU60000 

Cham 



CHAR»(POInTR)» 

•IiPOINJR 

IN9RTX 

P01nTRi»Bl1m1T 

PQIMR,SCAN 

*BS] ART iPOlNTR 

PCiJNSSTLIt*0«BB 

(SC»N)» 

(SCAN) 

PC 

(POJNTRl., (PoJNTR). 
~ 600001 IP" 
(POINTR) 



•HEAOERU60000.IPOINTR) 

•OflJMPl-ll 

•(PSINTR) 



PC 



|F rM PEED Is OQ N l BY INSERTING LrtJ, 

IMaKE fHt CHARACTER A LlNEFEEO. 

106 A LINEFEEDi 

IOONET 

InoPE. KEEr SEnOIn6 THE-. 

IYE8. NOW RETURN, .CO Not PALL THROUGH, 



IRETURN TO nXTCHr AFTER PR CEsSI N C 

ithe lf by Faking a jSr, 

IOfT pointer to first char on screen 

IAnO LOOK FOR A LlMFEED, 

|O0T IT . SEARCH HAS ENoEDV 

I ARE WE AT END OF BUFFER? 

INOPE, KEEP ON L00K.1NQ, 

t IF »T TgpJ RESET TO BgTTOM O r BUFFER 

iano keep on lookt'se, 

iwe've oot the line feed, stop showing 
ifirbt line 8v shrnoing the "oisjmp" 
instruction to first char beyonP if. 

I INSERT THE IT IN THE BUFFER , 
UNO THEN INSERT, ONE N(JLL CHARACTER BECAUSE 
ITHE "DIsJhP" ADDRESS hUST BE EVE N , A N D 
IThIS GUARANTEES N( WILL NOT LOSE A. 
IA GOOD DATA CHARACTER? WE FALL THROUGH 

i To Insert the null In the buffer, 



IStICK In the character no w, 

IIS NEXT POSITION EVEN OR ODOT 

IQOO. NO PROBLEMS! SPACE IS ALLOCATED, 

I Even i are we at th| e n o of the buffer* 

INOi JOST HAKE ROOF FOR ANOTHER WORO, 
(At THE END! MOVE THE STUFF TO THE 
IBEOlNNlNG OF THE BUFFER , 

ICaLL THE POUT INE To SAVE SPACE. 
IANO CLEAR UP THE INSTRUCTIONS AT THE 
IEnO OF THE BUFFER. 
| AND THEN RETURN, 

■BYPASS THE "DIlJMF" BY ADDING 4 TO POINTR, 
INOW INSERT THE OI 5 JWP INSTRUCTION TO OUR HEADER 
IAnO IT'S A0BREJ6 IPU! T H EH IN BACKHARDSI, 
|MAKE AVAILABLE A CHARACTER SPOT. 

IFINALL'Y RETURN TO THE CALLER. 



scrolling foh Bootstrap for the gtao 

n0GT0B?Pll VT09 SIMULATOR 
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841 
842 

843 00(484 

844 

845 

846 

6«7 

848 

849 

8*0 

851 

852 

853 

854 

855 

856 

897 

85a 

859 

860 

861 

662 

863 

664 00(432 

865 00(434 

866 98(436 

867 90(440 
868 

669 00(442 
870 00(444 
671 00(446 

872 00(490 

873 00(4*4 

874 00(46j| 
675 

876 00(464 

877 40(4(6 

878 00(470 
879 

880 00(472 

881 

882 

663 

884 00(474 

885 80(476 

is; is";: 

868 00(5>4 

889 00(*l0 

890 30(512 
891 

892 
893 



012737 001000 i72«B« OTBUSEI M„v *B8jARTlGT40pC 



0B0002 
000330 
166424 
000200 

000007 
00*776 
000000 

160000 166474 
160000 001000 
160000 006700 

000001 
172000 
166474 

000000 



103334 
000177 
11*124 
171340 

000000 001392 
103324 

160000 007010 



SETUPI 



1 WORO 
iWORO 
1 WORO 
1 WORD 

1 WORD 

■ WORO 

■ WORO 

• WORD 
t WORD 
iWORO 

iWORO 

• WORD 

■ WORD 

■ WORD 



HEADER ■ WORD 
.WORO 
1 WORO 
1 WORD 
,WORO 

■ WORO 
« WORD 

■SBTTL 

■ PAGE 



ION * BUS ERROR' « "ErELY RESTART THE GT40 AT 

ITHE „♦! FOb t«.I« rPutINE 

118 THE FIRST WORO OF "THE TABLE 
IBBLOW.IT SAVES A 'WOROl 



initialisation tabu f^r the scroller 



2 

330 

GTBL3E 1160000 
200 



BL»"ITPi 
B 

OISVMPtHEADERll60000 
DISJMP.JSTART 

OIS^MP.lLIHIT.NUMktN.NUMLtN 



1 

0T48P0 

HEAQERU60000 



UNlTtAtHe 2 W0R08.-KAL8O RTI FROM ABOVE 
IStARTlNG AT LOCATION SIS 

IF1RST WORD IS POINTER TO BUS ERROR ROUT 
(SECOND* WORD IS nC» STATUS WORD ON 1 MTERUpT ■ 

I InIT JALIiE THE EnC THE BUFFER To 

1 a clear space To insert the character, 
1 th If) is the "running" start, this is 

"|F llO«EO 'BY A DlSJMP 'O.OUR HEADER BioC 

ianO then » BJsvmp To the start of the buffer 

iano a oiSjmp to the first cha" on scree 

IFInALUY START THE OTJ0 «oI N G AT 
ITHE POSITION INSIRUCflON IN THE 
IHEADIR BLOCK, 

iE N o of InIT Code 



heajer block for thc scroller 



103)34 

l " , 
116)24 

171J4B 

»,%m 

103J24 

DISVMPiJnPAD0«2 



|K N ABL OHAr h o0E.BL.I.nKIn« 
U SLINKING 80H-RU6 OUT I 
100 TO POINT MOPE 
| Le AD STATUS REGISTER 

1 Point to upper lEf| 
iback to char modi 

ia n o to the CHAnGUS J M P InST. 



communications ano miso, support routines 



25-N0V.7S »■•»• PABE I2-I 

CO"HUNtCATlONS AND MlSB. SUPPORT ROUTINES 



SCROLLING »0« BOOT*!**!- PO* THE GT48 

nbtTca:i , ll " " " * """" 



894 
895 
890 
697 
198 
899 
MB 

lei 

982 
9?3 
9B4 
925 
906 
927 

It* 

929 

910 SS<5U 

911 881522 

912 BB'«4 

9u 08(530 

915 li<9<2 

916 HfS'l 

918 11(946 

919 08(552 

928 e»<"' 

921 B8S58J 

922 
923 
924 
925 
926 
927 
928 
929 
930 
931 

932 88(5*4 

933 «B(5*C 
9!4 021574 
935 

936 22(976 

937 80(6*2 

938 §8(6*6 

939 82(612 

940 iJ!6U 
941 

942 130(616 

943 Je«654 
944 

945 

946 

947 



18*737 175618 
100011 



stroll TSTt 
8PL 

llljSf 175612 "OVB 

012737 000007 179618 NOV 

842700 177680 B IC 

0ll 7 «9 B EU 

000207 "TS 

105737 177568 GETOllt TJTS 

100361 BPL 

ll3jS 7 177562 1 7 S616 "OVB 

080759 B « 



004737 166918 
022027 000175 
001029 

004737 16851* 
020827 000114 
001901 

020027 000122 
081819 



OETCHRl JSR 
CMP 
8NE 

JSR 
CMP 
BEO 
CMP 
BNE 



012737 173800 087018 H()V 
0001S7 166068 PRESTRI JMP 



COMMUNICATIONS HArBLInS ROUTINES 



THE BL-ll HAnDLEr 



6£ipH 
Dulls. CHAR 

*.I|8,CMtR 

GETBl 
PC 

KBOJS 
SETBU 

KBOlB.DLliOB 
BETBt 



I CHECK THE HpST input status. 
IHO*T BID MOT SEND ANTtHINS, 



YET, 



I HOST BENT US 4 CHARACTER, PROCESS IT. 
IRCERABlE THE MOST TEiEGohhUnICATIonS. 

ir«ke ohaRaCte" jB»t Seven bits, 

I IP NUtUi IGNORE IT, 
|E L SE RETURN NO". 

lOlO UtER TTpE A CHARACTER* 

I RO. 80 BACK ARB CCECK HOST MACHINE, 

IMOVS THE CH»R*CT6» TO THE HOST , 

ia n o check again '.c« Input. 



THE "SET CHARACTER" ROUTINE 



PCriETOL | 168800 IOET A CHARACTER PRO* THE Hq|T NOW, 

CHARISALTMOD IIS IT AN "ALTRSdC" 

GEtiXT IHo, EXIT NSW , 

PCri(TOkll<8088 iTis, SET ANOTHSR >CNE ROM, 

CHARrt'L ItS IT AN «W» 

UOABSR l»E*. START L0ABJN6 NOW. 

CHlRtS'R IIS IT An »R" 

GETtXT I NO i IGNORE THE ALTNOOC AND JUST RETURN THE CHAR 

»DI|T0P|JMPAO»-2 ITES. REfffi STOP 'C l»Pj.A* By INSERTING A "OISTOP 
«ESI«TI;68880 llNtTRUCTKN In THE SUFFER. 4N0 RESTART, 



SCROLLING «0'< "OOTSTRAP f0 R ThE CT48 h>Ct11.624 29-NOV'l *0I*» PAflE 11-8 
nnCTna.Ptl CQMmUn! CATjONS AND hISC. SUPPORT ROUTINES 



94S 

949 

950 
951 
95? 
953 
9S4 
9S3 

?56 
57 
958 
959 
960 
««1 
962 
963 
964 
965 
966 
967 
968 
»«9 
970 
971 
972 
»J3 
974 
975 
«7S 
977 
978 
979 
988 
981 
982 
9?3 
9t* 

»es 

986 
»«7 
988 
8*9 

esc 

991 
992 
193 
99 4 
*»5 
9»6 
997 
998 
B99 

1028 

1«! 



30C 638 004737 166564 
1*8(634 020827 080848 



Bf«««8 88***7 

884642 028827 

39(646 083114 

18(650 808287 



888137 



88(612 U23B7 175*1* 
88(6*6 112137 17961* 
88(6*2 080283 



HE! 664 084737 1**63* 

J8»67§ 818846 

ie«*»2 Be»f2i 

(Et*7* iBlitS 1**87* 

BBITBB 808484 

88(7*2 880416 

SB'TM 8804*2 



CETslX* JS|» 

*LT 
ChP 
BCT 

OETEXT? RTS 



I 
I 

OUT L lT« NOV! 

»OVB 
RTS 



GETBl 



'SB 

NOV 
TST 



SETBTBI BR 

SR 

OR 



THE "GET A SIX B}T CHARACTER" BOUTlNE 



PCr|(TCNRll6B888 

CHARI**( 

U.8AC 

CHAR 1*117 

I, SAO 

PC 



(SET A CHARACTER N0 ||. 
J IS IT A LECAl ?RiKTlNG CHARACTER, 
INOPE, ABORT 

I If'S BIS ENOUSH, IS IT Too SIC? 
I YEP. ABORT, 

(RETURN TO THE 5*^88, 



THIS, OUTPUTS THO CHARACTERS VIA A 
J8R «C*l,0«LIT 
'TPS CHARACTERS' 



tSC*N>«iD>tloi 
(SCAR»*iOU10B 
*CAR 



(DOUBLE SUPPER!? 
(RETURN 



"SET Ml EIBKf BIT CHARACTER" RBVTUE 



tHfl BOUTIM OlPPERl FROM THE PREVIOUS ROUTINES 
|N I MAT |T MILL T»Rt SIX 8|t CHARACTERS AND ASSEMBLE 
THEN FOR THE LOADER TO UK'.' NOTE JMAT pROH TNI* POINT 
ON W MILL SNITCH TO THE LS*DER DEFINITIONS 0* THE 
REGISTERS ■ THUS THE CHARACTER II RETURNED IN 
REGISTER «L,BTT« R»THE« TH»N CHAR (THOUGH THET A*E 
PKVSiCALLV THE SANE*. 



pCriETalXlWMM 

L.«TT,- | SPJ 

UNGEXI* 

GETiTB-2U*»»»BIi(|DEXJ 

««* 
SET12 
GET,* 



I BET A BlXBlT CHARACTER. 
tUn IT OH THE BfACX. 
I UPDATE INDEX TO WIT ITEM CALL ARE »2I 

IArD DtfpATCM ACCQRDf N^ T THE IrOEX. 

(U0EX.2I ASSEMBLE FIRST CHAR 

ilN0EXp4| ASSEMBLE SECOND CHAR . 

I|*0EX.*I ASSEMBLE IWtRB AND LAST CHAR 

ll N 0EX9*| RESET INCEX TO S C93 AND RETRY. 



nbCTDB7»»ll CflMMUNlCATfONS 


1082 








1003 


0067*6 


01270 3 


000002 


1004 








1025 








1006 








1087 


001712 


004737 


16*630 


1008 


006 7t6 


010004 






s5 iff B 7*0 


Oi m A 1 fll a 

10 » 10 




1010 




00*300 




1011 


026 724 


10*300 




1012 


006 726 


i0iiii6 




1013 


00*730 


10*300 




1014 


001 732 


10*116 




1015 


206734 


1 2 A aa 




1016 


Z06 73& 


000207 




1017 








1018 








1019 


006740 


00*300 




1020 


006742 


00*300 




1021 


508744 


10*300 




11322 


0067*6 


106104 




1023 


fcj It C ' '10 


10*300 




1^2 4 


ffi A (• ■» 3 "5 

ffl0B 7»z 


^0*104 




1025 


006 754 


10*300 




102 6 


006756 


1 Of A < 01 A 




1027 


*»» 7 "0 


* UJ« i3 W 




1026 


0101 ( 7 


* 10 ** X ■# 




1029 


006 764 


0104^0 




1030 


006 7*6 


01 24 04 




1031 


Bo(< 7 7b 






1032 








1033 








103 4 


0017*2 


ft 1 






00(774 


i it A * Aa 
IB J, H 




1036 


Jiff ( 97 A 
Kl B c 7 f 


* y w *» 




1037 




i a A of 3 01 




1036 


207082 


00*004 




1039 


li)07094 


10*000 




1040 


W W £ w *■ E> 


005736 




1041 


007010 


000207 




1042 








1043 








1044 








1045 








1046 








1047 
1048 








1049 








1050 








1051 








1052 








1053 








1054 








1055 
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SET84| MOV 



GET81 I 



0ET82I 



JSR 
MOV 
»SL 

*SL 

ASEB 

"OLB 

ASlB 

R0LB 

MOV 

RTB 



*SL 

Alt 

ASLB 

ROlB 

ASLB 

"OLB 

ASlB 

*o[b 

ASLB 

MOV 
MOV 
RTS 



0ETB31 ROL 
ROLB 
ROR 
«0R8 
ROR 
RORB 
TST 
NTS 



»2,.|N0C» 



PCi|CT81X|i*BBM 

L,B>T|H0L0 

L.BJT 

L.BYT 

L.BlfT 

ISP I 

L.BYT 

(BR) 

(SP|«,L,BYT 
PC 



l-.BJT 
U.BifT 
L.BYT 

HflLB 
L.BJT 

HOLS 
L.BJT 
HOLD 
L.BYT 

HqlB 

HOCyrL.BVT 



<SP|« 
RC 



,MOLO 



MOLD 

l.bJt 

<SP|« 

PC 



ITHE FOURTH tNOEx U IMC S«MC *S THE FIRST 
I INDEX, JUST RESET > T AND PALL THROUGH, 

joer another Character now, 

UNO PRESERVE II MR NEXT TIME THROUGH , 
(NOW THROW AWAY if 1 1 MOST BITS OF 
ITHE B B|T CHARACTER, NOW MERGE In 
IThE LEFT tWo BITS OF THE 
INI* SIX B|T CHARACTER WITH THE S|X 
I BITS FROM THE CHARACTER ON THE 
(STACK, iSt'eHARiCHR IS NOW ASSEMBLED, 
ISO WEILL RETURN p TO THE USE". 
IA N THEN WC SHA U RETURN To HImi 

I THE SECOND CHARACtIr IS CREATEO ProM 

iThe 4 RTohT bus <tt The previous character 

I AND THE FOUR MJOOLE BITS OF THE PRESENT 

18 BIT CHARACTER,' 

IWe WILL CREATE ' THE NEW 8 BIT 

* IN THIS REGISTER, S|N« IT 

IM05 E CONVENT. WE HJ tL H oVE OVER THE 

IANSWER AT THE ENO, L 

IONE MORI TO SO 

1 d nE . 

|brinc over the value ■ 

IANO REMEMBER THE .LAST OHARaCTER WE ReCEIVIO, 
UNO RETURN TO IHE CALLER, 

IF1NAL CHARACTER tS EAsY, JUST A 
ISJMPLE MERGER OF .LEFT TWO BITS OF 
IPREVIOUS VALUE WITH RjBHT SIX BITS 
IOF LAST (4TH) 9HARACTER RECEIVED, 

I AND HE A»E DON|, 
(FINALLY THROW AWAY STACK, 
IAnO RETURN TO IHE CAn.tR, 



1 SBTTL 
■ PACE 



THE LOADER 



1C b 0luTnS S0 :< 
OOCT0B?Rtl 



BOOTSTRAP FOR THE GT40 
THE LOADER 



1056 




1857 




1058 




1059 




1040 




1061 




1062 




1063 




1064 




1065 


00? 012 


1066 




1067 


00V010 


106b 




10S9 




1070 


007022 


1071 


0070J4 


1072 


001050 


1073 


307032 


1074 


107S 


007034 


1076 




1077 


00704s 


1078 


00T04« 


1079 


3070*6 


1060 


eet0i2 


1081 


007056 


1082 


00T060 


1083 


00T084 


1084 




1085 




1086 


B0T066 


1087 


007072 


1088 


00*074 


1089 


«e»0?6 


1090 




1091 




1192 


B07180 


1093 


B0T184 


1094 


00*186 


1095 




1096 




1097 


00*110 


1098 


00*112 


1099 




ilea 




1101 




1122 


02*li4 


1123 


00*120 


11J4 


20*132 


1105 


80)124 


1106 




1107 




1108 




1109 


00*116 
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the l aqer 



0127S7 

005003 



005005 
004737 
105300 
001373 

004737 

004737 
010002 
I6Z702 
022702 
001433 
004737 
010001 



004737 
002006 
109705 
001791 



004337 
175 
000646 



110021 
000765 



00473* 
060005 
009302 
000207 



173000 



187114 



167114 
167126 



000004 
000002 



167126 



167114 



166692 
102 



007010 Lo*"^' M 0V 
CLR 



L.L02) 



L.BDJl 



L.BADl 



L.b04| 



L.PTRI 



CLR 
JSR 
OECB 
BNE 

JSR 

J S R 
MOV 
SUB 
CdP 
BEO 
JSR 
MOV 



JSR 
BSE 
TSTB 
BEO 



JSR 

.BYTE 

BR 



M V» 
BR 



004737 167114 



JSR 
ADD 
DEC 
RTS 



L.CURDt JSR 



»DI|T n jMpASO-2 
IHO|X 

L.CKJM 

FC,L|PT||i600B0 

U.BJT 

L.lDS 

PC.L<pT8U60000 

FC,l«SWlOU60000 
L.BYT, L,BC 
•4.KBC 
»2.^jBC 

PC,L»PT«!1600B0 
L.UBJ 

L.eRSM 
t.W* 

SCAh»oUTLITIl§B800 
ALTRODi 'B 
PRtlTRT 



L.BYTiCL.ADri* 



PCiSEt81160000 
L ,BY T , L(CKSM 
L.B5 
PC 



PC.LIPTRI160000 



IStOP t« 8T40 BY INsErTINO A "DIsToR" IN THE LI 
IRESET THE 8 BIT ASSEMBLER TO THE F]R, T CHAR 

(CLEAR THE CHECKsy!' 
IOET A BYTE NOW . 
US IT A ONE (HKAQER)I 
INOi WAIT FOR THE iCNE. 

IYES. SKIP OVER THE NEXT CHARACTER N B W. 

1 Assemble a hDro noh. 

IMOVE OV|R TO THE -COUNTER , 
(REDUCE TO ACTUAL 'DATA OOUNT. 
IA N Y DATA AT ALL* 
I NO 1 MUST BE END 

IVES, ASSEMBLE A DATA WORD NOW, 

i and this must be 'the first address, 

1 set a byte o' data now. 
iall done? 

itfp, counter is minus, check checksum, 

1 Checksum 000O. set nExt command. 



IBaO LflAO inform H C 8T 

1 send altmooe s 

iano restart the display, 



UNSEAT BYTE INJO 'MEMORY, 
I AND OB! THE M««jT i»TT5; 



IA3SEMBLE AN 8 BIT CHArACtEr NnU, 
I UPDATE THE CHECHSLM NOW, 
(DECREMENT THE CHARACTER COUNTER, 
IA N D RETgR N TO THE CA|, t ER NOW , 



(Assemble a wo»9. first set a character 



«e"Ou.tN* to< bootstrap ron the bt« b 
no'Tra>u The loader 



111) 

1111 

1112 
1113 

111* 

1115 
1116 
1117 
1118 
1119 
1120 
1181 
1122 
1123 
1124 
1125 
1126 
1127 

n;a 

11?9 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
H47 
1148 
1149 
1150 
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007132 

mm 

§8*1*4 


810046 
0047S7 
08038a 

088207 


167114 




MOV 

JSR 

SHA9 

BIS 

RTS 


L,BjT,-|SPJ 
OC,t» PTB ll»0BB0 

ISpJ'itiBTT 
PC 


|and save it. 

iako then get another one, 
iand then reassemble the mess, 

IHJTH THE PEaRSOhE POKER Of THE 11, 
IAKB RETURN TO T« 6AL.LER. 


Mtl«« 

887192 

8eH*4 

807168 
807162 


00*737 
010046 
00*757 
105705 
001346 


167126 
167114 


L.JhPI 


JSR 

MOV 

JSR 

TSTB 

BNE 


PCiiiG»HOll600B0 

U.BJT.-ISPI 

PC,W TB Il*0000 

L.CH9H 

L,8*0 


* all DqnE Mth the load, assemble 
it«e starting aoohess n ow, 
iano don' t forgft to checksum it, 

ia bad checksum. alu is evil, 


807164 

»B7l7B 


004337 
17S 


166652 
107 




JSR 
• BYTE 


SCAf<»OUTL mi*0000 

ALThooile 


isooo ch k slmi Inform host 

IW1TM ALTNOD G 


007172 

»e»i76 


032716 
001401 


000001 




*IT 
BEO 


«1i|SP) 
L.JRPi 


|0fl HE WANT TO START ExECUTjON' 
|YES. AWAY HE 00, 


JBJ2»0 


000000 




L.NALT» 


HALT 




ilr not, halt, 




000136 




L.JMPH 


JMP 


0(S?>« 


1 IF 00, THEN GO AkREAOy, HHEEEE I 



.SBTTL THE SEL» TEST 



■ PAGE 



scroll's' fox bootstrap f r the ctai 

DDGTCbTPU THE S[LF test 



1151 
1152 
1153 
1154 
115b 
1156 
1157 
1158 
1159 
11«0 
11«1 
11*2 
1163 
1164 
1165 
1166 
1147 
1168 
1189 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 

iita 

HIS 
1182 
1183 
1184 
1185 
1106 
1187 
3.108 
1109 
1190 
1191 
1192 
1191 
1194 
1199 
1196 
1197 
1198 
1199 
12*1 
1211 
12*2 
1XP3 
12t« 
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100000 
104000 
110000 
114000 
120080 
124008 
130000 

082000 

002200 
•824*8 
»»2*0t 
803808 
«032»i 

00340a 

003618 

0fll«8 
«§»S.«g 
000821 

808«39 

8**804 
080009 

000006 

i&mm 

l6«iSi 



173400 

000308 
080200 
000040 



174008 
888l8| 



081177 



CHARii00tee 

SHORTVB1040B0 

LONG«4110080 

POlNT»H4880 

SRAPHOtilBBB 

ORAPHYI 1 24«08 

RELATVI 1 3B0S0 

f NT0B2B08 
tNTl>220« 
I*T2#2*»8 
INT3S280B 
IKT4>J808 
t*T5«3200 

iNT6Bi«aa 

taT791A08 

LPorr«t00 

LPONtl«0 

8LK0PF82B 
§t,«0»«8» 

LtNEB.4 
LINE1-B 
LS»EZ»* 
LINES" 7 

ojnP8i8000a 

SfATS*«l7i8ia 

osToP«i734aa 

l,Pt,!TE»»0a 
LPOARK82M 
lt*4.a«40 

iTALl-ia 



ST»TSB8l7«»BB 

IhEr>im 
ibtxi - - 



0l7fM 
000077 



KAIXI1777 
PUXT81177 

MtBM*MxaaM 

MiNUSVBNlNUM 

HiXsx«i7*se 

HftXSVafT 

* t asur*iBf 



iTHlS IS 9t4B QUICK TEST 

(GIVES QUICK VISUAL HIT 

tor condition or machine 

IWiTHOUT REABIdl Ik'OIaO. 



IMIGHtEBT 



IttOP HYEimvPT 



irtALies off 
I" On 
ibtrG sn 



iLbap m*w» in 

ItaTfNBIPT BIT 



IIIWEBT X 
IBfecEtf * *EST80 

i thc Himn sit 

ll|SCC0T X m BHOATTVCC 

i * * in " 

minus * S T ra« * in sHoime 



SCROLLING COM SOOTSTRaP TOR THE GT4a MACy11i6J4 SJ.NOy.ja i0|9» PAGE 1J-14 

noGTcsfPli the self ttsT 



1205 
1226 
1287 

isea 

1229 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
122a 
1221 
1222 
1223 
1224 
1229 
1226 
1227 
1228 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
123B 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
124S 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1256 



109204 
»2)212 

00)214 
00)216 
007220 

007222 
00)224 
00)2)6 

00)250 
00)232 

ee)2'4 

00)236 
90)242 
00)24 2 

02)2*4 
80)246 
00)2»0 

00)212 
t!0)2'4 
0272>6 
30)260 
00)262 
U07264 
00)2«6 
B0)270 
00)2)2 
(2)274 
30t2'6 

00)3*0 
00)302 
00)3»« 
00)316 
00)310 
02)312 
•0)314 
02)316 



018757 167214 172000 
000001 

114020 
020002 
0013)7 



«FI|,S2 11600001 8T42pO 



F|L,e0i 



H2004 
041777 



U2405 
040002 
021377 

113026 
061777 
000222 

U3427 
240000 
001377 

ll<(000 
000400 
020500 
106202 
057677 
126600 
077677 
127200 
077777 
107600 
057777 

114000 
021400 
000520 
133032 
05)677 
077677 
077??7 
057777 



00)320 114202 

■10)322 023400 

tf2)384 023100 

007326 174120 

00)330 114000 

00)332 001000 

20)314 002:00 



NOV 
"AIT 

»0!NT|B|,K0'! 



haxy 

LONOvMNTBlUNEB 

INTXIMAXX 



LOI«SVIlNT2t k lNCl 
INTX 

M INUSX I MAXY 

LONgVI inT4|,|,inC! 
tNTX^INUSXiNAXD 


LONSVI!nT«I|,InE» 

INTX 

HAXY 

'01NT 

400 

900 

SHORTVI |NT1 
97677 

SHORTVI INT3 
7)67) 

SH0RTVIINT5 
77)77 

SHORTVI JNT7 
97777 

POINT 

1400 

500 

REl«TVII*T41BLKQN 

97677 

77*77 

77777 

97777 

POINT 

400 

100 

STATSBIINCR«20 

ROINT 

1000 

200 



|8t*RT THE «T«0 
I AND WAIT 

IT>OlNTi"INV|SlHE 
IDrAW fOP LINE 

I DRAW LINE TO RIGHT 
|QRAW IOTT0H LINE 

IDRAW LINE TO LIFT 



l*X*Y 
|.j«Y 



l«X«Y 

mx-y 

l-X-T 
t-X*T 



(TRY SRARH M 0eS 



scrolling »om Bootstrap for th e ot42 
hoGTostPli The scLf test 



1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 



00)336 
00)340 
22)342 
20)344 
10)346 
00)310 

00)352 

«0)3?4 
207356 

20)360 
"0)362 
00)364 
20)366 
02)3)0 
00)3)2 

22)3)4 
227376 



122002 
001010 
021222 
001030 
001042 
001250 



114000 
001002 
001200 

124000 
001020 
001030 
001040 
021052 
001060 

160000 
167214 
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GRARMX 

ilil 

1030 
1040 
1050 

ROlNT 

1000 

1200 

QRApHY 

1020 

1030 

1040 

1090 

1060 

FILE0I1600SI 

•sbttl papir ttPE Boot 



SC»OLLlNS (Of R0OTST»tP TO* THE Gt«» 
nOGTGB?pli PAPER TAPE BOO T 



H*e«l,«24 25.N0V.7J »gl»» P*BE 13 



1292 








1283 








1284 








1285 




1775SB 




1286 




177562 




1287 








1288 








1289 


807400 


012701 


160000 


129a 


ae?4«4 


0127(2 


000004 


1291 


827/80 


B127B3 


167500 


1292 


027424 


010712 




1293 


027416 


012726 


000024 


1294 


J?7<2? 


014304 




1295 


327424 


005714 




1296 


827 436 


100775 




1297 


80J43e 


010712 




1298 


307432 


012706 


000024 


1299 


B07436 


010441 




13eti 








1301 


f 2744a 


04060 1 




I3e2 


027442 


010111 




1323 


iS2?444 


011108 




1324 


227446 


005214 




1325 


(32745a 


105714 




1326 


327492 


100376 




13C7 


J2?4»4 


ll»4l2 


000002 


1328 


£25 460 


005211 




1389 


307482 


120227 


000375 


1310 


aaj4*6 


001366 




1311 


SCBT 4 f 


105222 




1312 


007472 


000142 




1313 








1314 








1315 








1316 


82*474 


177560 




1317 


U07476 


177550 




1316 








1319 









i PAPER TAPE BOOT 
H8M177550 



LSR.17'5»0 




i 


1 


,«ORIGIN«14J0 




ptBoOTt MOV 


•lt|800|Pl 


i 




MOV 


•4|R2 


i 




MOV 


»OEV*4IJ60000, 


R3 




MOV 


PC i 9R2 


i 


DE'll 


MOV 


*24i8P 


i 


MOV 


•tn|),H| 


! 




TST 


»R4 


1 




BM1 


DEVJ 


i 




MOV 


PO,l"8 






MOV 


»24iSp 


J 




MOV 


R4,'.(RiJ 






8,0 


Sp.Rl 


j 
1 




m4v 


RlrtMi 


i 


LO°PI 


MOV 


»R 1( «2 


I 




INC 


*R4 


i 




TSTB 


•R4 


i 




BPL 


• •2 


i 




MOVB 


2<RJ>,»S2 


i 




! N C 


•Rl 






CMP8 


R2,J»7» 


i 




BNE 


LOOP 


i 




INCS 


<RJI« 


i 




JMP 


'{Hi 


i 



I HI OH spEEo READER ADOnlss 



i pointer to device addresses 

TRAP ABDRElS In i DC i 4 



CHECK AVAILABILITY OF DEVICE 

CHECK DEVICE COR errors 
RESET TRAP AOORISg AT (.05, 4 
SPECIAL ADDRESS USED AS MASK lATER 
DO MEM CHKIREADE" STATUS ADDRESS 
IS MOVED 

SET R1«X77J2,mA$„ , n |P>24 



DONE 



i DEViCE ADDRESSES tOLLQW ■ SO NOT CHANGE THE ORDER 

LSR IL.OM SPEED READER 

HSR iHIBH SPEED READER 

i SBTTL CASSETTE BOOT 



DEVI 



SCROLLTNS «0'< BOOTSTRAP POR THE ST40 

hbETca?pii Cassette boot 



MACV11.624 JJ.H0V.7J J0I59 PACE 15 



1322 








1323 








1324 








1325 




177500 




1326 








13S7 


007500 


01?700 


177500 


1328 


007504 


005010 




1329 


0075«6 


010701 




1330 


30751b 


062701 


000052 


1331 


007514 


012702 


000375 


1332 


107510 


U2103 




1333 








1334 


805522 


HZllg 




1335 


ff 7514 


100413 




1336 


227526 


130310 




1S3 7 




00l 7 74 




1338 


JZ7532 


105202 




1339 


007534 


100772 




134J, 


4f»536 


H«0l2 


0BS802 


1341 


80754? 


IJSJST 


000000 


1342 


«e>5»6 


001767 




1-343 


«15» a 


000000 




!34« 


S0»5»2 


800755 




1345 








1346 
1347 


4H5»6 


?!.#! 




1348 


(01560 


005007 




134 9 








1353 


82758? 


0i?<s«a 




1351 








1352 


1(79*4 


002415 




1353 








1354 


00758s 


U2S24 




1355 








1356 


007570 


000(00 


000000 


1357 


«£?57<t 


167500 




1358 


mat, 


■•0340 




1359 








1363 








13*1 









i cassette Boot 



TACs«l'79i0 
i .•0RIGIN*X5(S 
TA800TI MOV •Ta{S,M» 
Cl R 



RES I 

LOOPlI 
LOOP? I 

STOP I 
OONEI 



C L R 
MOV 
ADO 
MOV 
MOVB 

MOVB 

SMI 

BITS 

8E0 

INCB 

BH! 

MOVB 

C M pB 

iES 

MALT 

BR 

Bhi 

SLR 



STAS 
(R0| 
PC.R1 

•TABLE-, ,R1 

»37»iRS 

tRil*i«3 

<Rlt».<»0) 

oosi 

R3.(«B) 
LOOPS 

RS 

LOOP! 
2(R|)|IRS) 
RS.+PB 
LOOM 

RES 

>R0| 
STOP 
PC 



TAB L E| ,H0RD 17«§* 

• HORO 241-1 
•MORS Ul|»4 

• HORO 0.0 

• WORD TMDOT 11*0000 

• HORO 340 



.SBTTL HRil-BB BOOT 



ITA-U CCnTROl AnD STATyi AESIlTER 



jSE.ECT LIN i T *i 

f use ros P)C 

|R1 HOLDS aOBR. OF COMMAND TA8 L E 
i MEMORY PTR, AnO DaTa flag 
i TEST BITS 

i COMMAND FROM TABLE TO lACS 

I WHEN COMMAND CODE NEC.i SLIT 

ITEST REACT ANO T.REO BITS IN TABS 

IL00P 'TIL SOMETHING COMES UP 

lAOVANOE MEMORY POINTER 

< IF MINUS) TRY NEXT COMMANC 

I READ DATA INTO MEMORY 

IFIRST BYTE READ IHflUlO BE J240I 

I IF 0,K,. (0 REAO ANOTHER !§YT| 

IHALT ON ERROR 

i restart or Continue 

i CHECK FOR ERROR 
I HALT ON ERROR 
)• 'JMP »•(• 



i.BTTE g«S| REAB»»T-REe. 

I.BYTE 17 | lLiS*RfABY«eO 

I, em tsi SFB*80 
i 1 BYTE Si RE4B.S0 

I.BTTC ««i REi0.t L BS 



I.BTTt 141 REiO.hBS 
i.BTTE It* I R(tO»tCn.(.O l TAI|,E 

> these are filler mc-rds 

iponer up vector ato priority 



SPOILING >OM BOOTSTRAP FOR THE GT40 
hbSTCBTPil MRl 1 iDB BOOT 

1363 
1344 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
13(0 
1361 
1382 
13)3 
1364 
1365 
1366 
1367 
136S 
1369 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1470 
1*01 
1402 
1403 
1404 
14l!5 
1426 
1*07 
14 e 8 
14e9 
1412 
1411 
1412 
1413 
1414 
1415 
1416 



N«CYtli6l4 25.N0V.7J 1B|99 PABE 16 



iMdl-BB BULK STORAfiC PflOGRAM LOADER LISTING 



0076*0 
U07602 

ise76«4 
ae?6«6 

007610 
007612 
207614 

ae>6i6 



00»6»0 
tl16»2 
007634 
«076«6 

:z?6Jr 

80T632 



107636 
007640 

«ie»64 2 

007644 
J07646 
»0»650 
007652 



9076*4 
007656 
307660 



0076*3 
007664 
007666 
00»67 
007672 
007674 
007676 
B0'70B 
807702 
iB77»4 

007710 
307712 



010702 
000451 
17746J 
000005 

010702 
000445 
177406 
000005 



010702 
000417 
177344 
000005 
004003 
100000 
02*000 



010702 
000410 
172524 
060g03 
060011 
000200 
100000 



010702 
000423 
176716 



000005 

010200 
005720 
012001 
005311 
005720 
012041 
031gil 
001776 
005720 
031041 
001406 
000112 



RFUl 



RKtll 



TCUI 



TmUI 



RPllI 



TAPESI 



AGAINl 



HOR!S1N*1»(0 

NOV PC.R2 
BR OTHER 
1774*2 
5 

MOV pClRB 
BR OTHER 
|7740« 



MOV pCiRB 
BR TAPES 
177344 
5 

4003 

100000 

24000 



MOV PC|R» 

BR TAPES 

1729J4 

60{03 

60011 

200 

100000 



"OV PCiRi 
BR OTHER 
17»7l« 



RESET 
"OV RJiRB 
TST (0)4 
NOV (0U1RI 
DEC It) 
TST (0I» 
MOV <01*>.11» 
BIT (0),(1) 
BEO 

TST (0|* 
BIT (0>.-<ll 
BEO OTHER 
JHP (21 



007714 167600 



RrVECi RFUI160000 



|KEEP TR»OK OF ORIGIN 
jriXED HEAD DISK (156 KHj 

iHOVlNO "EAO OtSK iOARTRlOOEl 



iADORESS Or WORD COUNT 
iLAST COMMAND 
j FIRST COMM*NO 
I DONE MASK 
lERROR MASK 



i ADDRESS 0* BYTE OoUNT 
iLAST COMMAND 

!done'maSk h * n " 
(error mask 



iHOVlNO HEAO OlSK (PACK) 



■set the address or the branch 

|R0 TO POINT At LAST COMMAND 
iSCT THE WoRO OOUNT ADDRESS 

isET up for advance 1 rIcodo 

■HOVE R0 Tg F|RST COMMAND 

ICOMMAND HOBO TO COMMAND RE6, 

iLOOK FOB DONE INOJCiTOSs 

) NONE SETi TRY AOAJ N 

IDONE FIRSt CO«MANO( CHECK FOR ERROR 

ILOOK FOR SET ERROR B|T| 

1 NO ERRORS • TRY THE REAO 

, RERUN FOR ERRORS 



IRrit POWER UP VECTOR 



nDGTOB' 


'HI 


MRil«DB 


BOOT 


1417 


007716 


000340 




1418 








1419 


00T720 


010702 




1420 


007732 


000401 




1421 


0077S4 


177450 




1422 








1423 








1424 


007706 


0021005 




1425 


007730 


010200 




142* 


J07732 


005720 




1427 


40'734 


018001 


177000 


1428 


S07736 


012711 


1429 


007742 


011041 




1430 


?Z"<4 


032711 


100200 


1431 


007750 


001775 


1432 


0077»2 


100797 




1433 


007794 


005007 




1434 






1435 


00»7»6 


000000 




1436 


0077*0 


1*7610 




1437 


007762 


000340 




1*38 


0077*4 


167720 




1439 


0077*6 


000340 




1440 


B07770 


167654 




1441 


80777a 


0003*0 




1442 


00777* 


167620 




1443 


007776 


000340 




1444 








1445 








1446 
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340 

RCtll MOV PCiRS 
BR OTHER 
177490 



OTHER I 



RK*EC| 
RO»EC, 
RP»EC| 
TCVECi 



ID 



RESET 
MOV R«,RB 
TST 101* 
MOV (01*. Rl 
MOV #.1000,1 
MOV (01, .(11 
BIT 1100200, <l> 
BEO .'•* 
BMI AGAIN 
CLR PC 



"Kill 160000 
340 

*CU|1»0B00 



340 
RP 



jrtXED HEAD Oil* (*4KU) 

iAORS OP HbRD COUNT (COMMAND*;) 
I COMMAND HflBO IS) tS THE RESET 

!R0 TO POINT At HOBO COUNT 40*1 

frOJNT TO AODRESJ 

iWORO COUNT ADDRESS TO Rl 

i LOAD HOBO COUNT 

j COMMAND TO COMMAND REGISTER 

i CHECK FOR ERROR OR 00N| 

IF ncith6|i kc-C* Looking 

(ERROR, TRY ASAlN 



i'HUB 



IP1H160000 
340 

TC11I160000 
340 

■SBTTL BOM VERSION 1 VALUES 
• PAGE 



|RK POWER UP VECTOR 
| Re POWER UP VECTOR 
|RP POWER UP VECTOR 

iTeii power up Vector 



SflROLLTNS HON 900T«T*»P rOR THE CT4g 
nDCT087|>ll R M VtRgtoN i VALUES 



1447 




1448 




1449 




149B 




1451 




1452 




1453 




1454 




1455 




1456 




1457 




1458 




1459 




146B 




1461 




14*2 




1463 




1444 




1465 




1466 




1467 




1468 




1469 




1470 




1471 




1472 




1473 




1474 




1475 




1476 




1477 


080000 


1478 


8Me«i 


1479 


080002 


148a 


000001 


1481 


000004 


1482 


000005 


1483 


000006 


1484 


000007 


1465 




1486 


000006 


1487 


000007 


1488 




1489 


000000 


1490 


080001 


1491 


000002 


1492 


000003 


1493 


000004 


14 9 4 


000005 


1495 




1496 


000003 


1497 


020000 


1498 


000003 


1499 


000001 


1S!0 





MACYU,6?4 15.N0V.73 »0|9» PABE 16.2 
■ USABL AN* 

jO*T» '»TTl»N ST">Rt8 I* T« 0T48 BOOTSTRAP yEriION J, 

j •.....»•..< THJi IS A I MASK LIITlNS OP TMf cT4f «,v!4»> BOOTSTRAP 

*S 



THE OAT A IS A MIRROR I HAM Of THAT IN THE BOOTSTRAP 
ONlT TMC ABBRtlS rlE L B Ig CHANOEC 



■•OoTVT.Sf* 5/2/72 



<SPECl*L> 



I VT»4B B OTSJ.RAP LOADER • VERSION !*•• RELEAjE »t«. '5/2/72 

i CO»YrIBHT 1I7I» OtKitAL touIpNCNT eO»pS«AT |0«. 

i 14* MAIN STREET 

i "AYNARO, NAfSACHUSSCTTS 

i S1794 

i URimn by »»ck burnessi senior systems architect! 



THIS ROUTINE IB INTENDED TO BE L 0A6EO | N THE ROM PCRTlflR or THE VT.48'. 

REGISTER OE(t«IT!0RSl 

RSBX0 
«1«X1 

R28%! 
R3i*S 
R4IX4 
RSiXS 
R6i« 
R7l»7 

8P!R* 
PC'RT 

RETllRB 
INPliRl 
J.NP2." 

«0«Kl» R3 
K0RK2SR4 

scm.R' 

LOKSMlMoRKl 
LBYT«RETl 
IBCfSCR 
LAORnINI 



• RETURN OP VALUE RISUTEH. 
I ARGUMENT POR CALLED FUNCTION 
ISlOONO ARGUMENT , 
IflRST WORK RE«IlIERi 
IStCOKB WOIKINO R(«IITeR, 
ISORATOH REGISTER, 

IOvERLAPPInO OEf UITIOn* FOR LOADER PORTSON. 



SCROUL'HS IOM BOOTSTRAP FOR THE T 4Z 
nOGTD8?Pll ROM VERSION 1 VALUES 



HACyll,624 25.N0 V .73 10|9» PA8E 16.3 



1501 
1502 
1503 
1904 
1385 
1306 
1387 
1908 
l*f9 
1910 
1911 
1512 
1313 
1514 
1615 
1516 
1517 
ISlg 
151* 
1520 
1521 
1522 
1523 
1924 
1525 
1526 
1927 
1928 
1929 
1930 
1S31 
1332 
1933 
1534 
1939 
1936 
1937 
1938 
1939 
1S40 
1941 
15*2 
1643 
1B44 
1945 
1S46 
1947 
1548 
1949 

1930 011008 

1551 Kl*l(4 

1552 214806 
1993 

1954 IKStB 



«3»SS8 
166000 



088)81 
081360 



022008 
02?5*B 
029614 
025610 

*2»S»8 
825612 
023616 



849776 
•437T2 
B13778 

160088 
•0*024 



*l«fSB 



012789 031826 

085018 

B1B743 



e REND83«BB| 
R0HSR041668|8 

»T»RTXti 
BTARTYUW 



VT4lpC8172B|B.|9BB0B 
K8DISR1796B 
P1808lM«14 
PlS|S»*»*lB 

KBDIBSRBDIS42 
PilI9»»lBl»«2 
Pl80BfPl*0B«3 



*l(ae>0oREN0-2*;tBM 

Pi8lc4PtBoe»4 

BT«8RTfPl0l(>a>l8080 



JNP01SS1*BB|8 
•HRfAL'24 



•«t*BBB 
,.ROMO«S 



000005 



STArTA* N » 
BLR 

NOV 

RESET 



•M»PAL«2,SCRl 

•soli 

PCr-ISMl) 



• PiRBT L0CATI0R ff NjN.eopE. 
INHERE THE Ron program should 00, 

INHERE T 9 START OlSPi AVIjfG TNE X POSITIONS. 
INHERE TO START DUPCAYINC THE T, 



IVT4B RRoSRAN COUNTER 1 
ITU INPUT STATUS, 
IPOP-18 OUTPUT STATUS, 
iROP-li Input statv?. 

1 tit Input buffer, 

IP*"« INPUT CHARACTER » 
IPCP-lB OUTPUT fluff |R, 



I CHARACTER To BE SENT To THE pDp-10 
I INPUT CHARACTER PROM 3,2 PLUS ONE SAVE CHARACTER 
|P|RST LOCATION OF STACK, 

I THE YY-4B OlSPLAT JUMP INSTRUCTION, 

IPgNtR FAIL RESTART LOCATION- 



|StT THE ORISIN NOhl II 1 



IPlCR UP Po'nTER |0 P,r, STATUS, 

I CLEAR IT OUT TO BE SURE. 

iSeT UP THt RESTART LOCATION. 

I RESET THE BUS, 



SC*Ol.LTNG »01 SOO T S t R»P rOR THE BT40 
n00T08>ll «OM VERSION 1 VALUES 



M«0yll,684 25.NOy.73 10199 PAOE 16-4 



1555 
1596 
1157 
155„ 
1559 

i5»a 

1961 
1562 
1583 
1564 
1565 
1566 
1567 
156 S 
1969 
1970 
15 7 1 
1572 
1573 
1574 
1975 
1576 
1577 
1978 
1579 
1380 
1581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
199a 
1991 
1992 
1593 
1594 
1995 
1596 
1997 
1598 
15S9 
16P1S 
16(1 
16C2 
1683 
16U4 
16;5 
1626 
16*7 
16 e 8 



!l(0J2 012767 000007 007:70 
1211030 012767 000001 0115*2 
01(0*6 0127*7 000201 00?5»0 



91(034 
011040 
01(042 
131(046 
J1(?*0 
011094 
Uli 0*0 
111(062 
Jl(066 

81(072 
41(076 

Hill i»a 

21(132 

ai(i«4 

31(110 

ai(H2 
yllll4 

31(116 
31(130 
01(132 
01(134 
31(136 
01(130 



01S706 
005001 
012702 
010221 
012711 
0l27«l 
005000 
004767 
005067 

004767 
000240 
000240 
000240 
012746 

010109 
022525 
00*029 
010225 
005015 
005011 
850021 
010211 
000207 



019770 
160003 



166756 
000030 



300022 
003706 



000210 



166072 



MOV 
NOV 
NOV 



RSTRTl NOV 
CLK 
MOV 
NOV 
NOV 
NOV 
Cl* 
JSR 
CLR 

MAJoRI JSR 
NOP 
NOR 
NOP 
NOV 

OoCHARI MOV 
CMP 
CLR 
M V 
CUR 
CLR 
BIS 
NOV 
RTS 



31(132 
JK136 
ul(14 
01(142 
01(144 
01(146 



004767 000124 

010046 

000401 

005002 

00572J 

066207 166250 



OT 8 I J SR 
MOV 
BR 

ST84I CLR 
0TP84| TST 
ADD 



»7,PlBIS 

n.**oil 

«20»fPi»OS 



«STrSRTiSP 

lab; 

IJMfOI5,INP2 
!NR8lU»0R»4 
*Ot>PRS4lJ0000i (I AOR) 
»PWjrAL44iLA0R 

RET, 

PCi'vOCHAR 
VT48*C 

PCfJTCHR 



»MA^ORH50000c(5PI 

LAORfSCBl 
(ScSl)»i(SCRll» 
(8CRi>» 
I N p|»(8QRtJ6 

iSosii 

<L*t"> 

RETJH (LADRI* 

INBSHLAD*) 

PC 



PCiSTsU 

RETW.HP) 

BTPf« 

Imp* 

(|NP3)4 

OT!1B*190000(INPJ),PC 



HniTiALiar pOp-H Input 

HNltlALl*E TTY INPU.T, 

iiNiTiALUe pop-ib output; 



I SET UP THE STACK 'NOW! 
IClEAR ADDRESS POI'NjER, 

iplace a display jl«p Instruction in a register. 

IHOVE IT To LOCATION g, 

IH6VE ADOREM>glNTER InTq 2. 
ISET UP WHERE W| «ltt STORE CHARACTERS, 
(PREPARE To INSfPtT A 8e*0 CHARACTER, 

i Insert It now, 

icCear the display program counter and Start, 

lOt A CHARACTER NOhi 



i insert in display bupper now, 
1ST current buuper position now. 

IBYPASB CURRENT DS5PLAY JUMP , 

ICLEAR FUTyRE AD0HES8 fOR JUHP, 

IStICK In TEMPORARY JUMP WHILE WE REPLACE CURREn 

IA DISPLAY JUMP TO JERO, 

INpW REPLACE CURRENT DISPLAY JUMP BY THE C«ARaCT 
I IT'S DONE THIS WAY TO WASTE 2 CYCLES', 
ITb AVOID tlM|N9 PROBLEMS WITH THE VT40, 
IAnO FlNALLT RETURN. 



(Of Six BltS Now, 

ISaVE tHC CHARACTER NOW, 

IBYPASB THE S'ER 

1 RESET THE MaOIS RESISTS* NOW. 

1 increment where iic oO; 

IUPOATE PC NOW,' 



SCROLLfNR *0M BOOTSTRAP TOR THE BT40 

nocTosTPii Rom version i values 



HA0YU,624 25.N0V"?' 10I»» PAjE 16-5 



16Z9 








1610 




0161*2 




1611 








1612 


31(192 


004747 


000104 


1613 


£1(1*6 


010004 




1614 


6K160 


306300 




1615 


31(162 


006300 




1616 


111(164 


106300 




1617 


81(166 


10*116 




1618 


11(170 


106333 




1619 


31(1*2 


13*116 




1620 


31(174 


012600 




1621 


JK176 


000207 




1622 








1623 


31(200 


006300 




1624 


31(2>2 


0063*0 




1625 


3112*4 


136300 




1626 


01(236 


13(104 




1627 


31(213 


1363*0 




1628 


31(212 


106104 




1629 


31(214 


106J00 




1630 


31(216 


106104 




1631 


31(200 


106300 




1632 


31(232- 


106104 




1633 


8l(224 


01*400 




1634 


31(226 


012604 




1635 
1636 


01(280 


000207 




1637 


316292 


006100 




1638 


31(234 


006100 




1639 


31(2*6 


306004 




1640 


316240 


106000 




16U 


3K242 


306004 




1642 


31(244 


106000 




1643 


31(2*6 


035y26 




1644 


31?2*0 


000207 




1645 








1646 




016250 




1647 








1648 


01(2*2 


000000 




1649 


31(294 


000026 




1650 


«K2*6 


0000*0 




1651 


31(260 


177770 




1652 








1653 




004747 




1694 


3K262 


000023 


1655 


31(266 


320027 


000040 


1656 


31(2*2 


032546 




1657 


01(2*4 


020027 


000137 


1658 


3l(3«0 


303J43 




1659 


!K3»2 


000207 




1660 








1661 








1662 









Bt*P«. 
Bt«H 



8t*2l 



Qt»3 I 



Of *T* 



JSR 

MOV 

ASL 

ASL 

ASLB 

ROLB 

A9LB 

ROLB 

MQV 

RTS 

ASL 

ASL 

ASLS 

ROLB 

ASLB 

ROLB 

ASLB 

ROLB 

ASLB 

ROLB 

MOV 

MOV 

RTS 

*0L 

ROL 

ROR 

RORB 

ROR 

"ORB 

TST 

RTS 



.WORD 
■ WORD 
1 WORD 
iWORO 



OTSUi Jsr 
CMP 
BLT 
CMP 
BGT 
RTS 



PCSTSU 

RETl»W0»K2 

RET1 

RET.} 

"ET,J 

•SP 

P-ETJ 

•Sp 

(SP|*,RtU 
PC 

RETJ 

«ETJ 

RET1 

WORKS 

*ETl 

WORKS 

RETl 

WQRK2 

REtl 

WORK! 

WORKS, REM 

(SP1«|WQRR2 

PC 

REH 

*ET, 

WORKS 

RET.J 

WORM 

"ETl 

(SPI* 

PC 

• •2 

OTSfGTIp 
OT«j.CT|P 
0T8}«0T§P 
OT8j«0TJP 



PC8TCHR 
RETJ»»4j 
LBAQ 

RET1»#1J7 

LBA{ 

PC 



1ST A CHARACTER NQW . 
ISAVE POR A SECOND 1 

iswift tb left or iSYTE 
1 pack tntM in, 

IA SDOt ( BIT TNJNCi 

1*9* and reTurn now , 



IWeRST CASE 1 9WJFT * 



IFfNAL CHARACTER ASSEMBLED',' 
IFuOOE STACK, 
IAnO RETURN NOW, 

1 push ierq conoitIcn sack i n to nEver. n ever l*no. 



SCBOLLtHS SON BOOTSTRAP fO» THE sT4i 

otgtesTpii »o» version i v»Lurs 



HABYUi*24 !J.N0V?3 i0l« P*BI i*-4 



1663 
1664 
1665 
1666 
1667 
1668 
1669 
1671) 
1671 
1672 
1673 
1674 
167' 
1676 
1677 
1678 
1679 
1660 
1681 
16s2 
1683 
1684 
1685 
I486 
1687 
1688 
1689 
1S98 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 

me 
J7ei 

1722 

I7ej 

17?4 

i?es 

1706 
I7e? 

1728 
17J9 

i7ia 

1 7 11 
1712 
1713 
1714 
1715 
1716 



»l(3«4 00072* 



8l(3»6 
*l«3t2 
al(3l6 

Hi.HU 
tfifM* 
1(1(326 
BK332 
BH334 
01(348 
Bl#342 
61(346 
il(3»8 
Kl«3»2 

al»3l6 

JK3»0 
Bl63«4 

9163(6 
Bl<3?8 
Bll3»2 
8l!3'6 

ai|4»B 



8184*2 
81(496 
l)l(4S8 

llt',U 
SK416 
,116424 

Pl!43a 
31(434 
J16436 

:i««2 
aiUSe 

M64S4 
»"1<46B 
.-16462 



012708 
814767 

081774 
011046 
8*5*26 
042716 
881764 
822716 
001761 
022 7 lj 
081087 
011610 

mm 

021827 
001455 

011610 
012600 
020027 
081743 
000207 



005767 
001410 
105 7 6 7 
180885 
016767 
00 s 067 

103767 
100014 
U6 7 46 
012767 

004767 
805767 
08137J 
8l266 7 



015772 
008064 



177600 
000177 
00017' 

00«!22 
000114 



800173 



OTCHP| TST 

CTCHH, NOV 
CtCHLl JS» 
TST 
RES 
MOV 
CLR 
BJC 
8EO 
CMP 
BED 
CMC 
»Nl 
MOV 
CMP 
■CO 
CMP 
BEQ 



STNPl 



027370 
007200 

027354 007172 
827346 

01112* 

811180 

880801 811110 

177726 
027316 

007l'0 



MO" 
NOV 
CMP 
8E0 
»TS 



CSPj* 

PPlflO-J "til 

PC, CHECK 
•REll 

•ME!ii"jSPi 

<REIl>* 
•.lis, ISP) 
STCgP 
«177»<»*) 
STBHP 

»l7?»*REU 

«TNP 

(SPjFpRETl 
•RElji»122 

PRElii*U« 
LOili 

iSp|»»P.CTi 

<SP|«,R£Tl 

REt£»»i7S 

6T8fP 

PC 



3164*6 105767 007116 
316472 1008H 

il«474 ll* 7 6, 007112 827270 



CHECK I 


TST 


Pl»p5 




BEQ 






TSTB 


Flaps 




SPL 






MQV 


Pl0OC,Pi0OB 




CLP 


P10PC 


CHECKl* 


TSTB 


KBOjS 




BPL 


CHECM 




KOVB 


KB0|8,<(SP) 




KQV 


•I.KBOIS 


CHECK! I 


J$H 


PCCMCCI 




TST 


PlflBG 




BNE 


CHECK] 




MOV 


tSP|»,»i0OB 


checks! 


TSTB 


P10)» 




BPL 


CHECK* 




MOVg 


»l8jB.P»0tC 



lUPDATE THE STACK, 

|lfT UP POINTER TO THE INPUT CHARACTER. 
I ANT CHARACTERS THERE) 

(Push the char on Tnr stack. 
1 Clear the Char cot » ,6 now. 
J Cud* away pa»ITT nc .;■ 
i IP ieroi »t another 

IAL16 IGNORE RUI0VT8, 
INA0 IT A »l75« 
INflP^' 

I YEP. RESIT IN CAlt OF ABORT . 
I IS IT AN R 
I YEP. RESTART 
IIS IT AN L 
IYEP. LOAO'.' 

ino* oo the fouWnS. 

I If AUtNOOEi LOOP 



IOo HE WANT TO OUTPWT1 
INOi 

I HE DO. IS THE 10 'PEAOYt 
INnT QUITE'.' 

I tf'S REaOY. SEND THE CHARACTER. 
IAhO THE SaVEO CHARACTER. 

IHETi 13 THE KEYBOARD BEAST? 

I NOPE, NO LUCK, 

I YEP. SAVE THE CHARACTER NOW. 

IArO RECnABLE THE .'COMHUNtCATIOHl DEVICE. 

IIS THE OUTPUT REACT? 

IIP NOT, WAIT TILL DONE, 

ianO then seno Out The character. 



l!S THE li TAL«US TO REV 

INOPE. EXIT, 

lOf THE CHaRaCTM HOW, 



SCROLLING «0« BOOTSTRAP FOP THE CT4B 
noCTC8VPll RflM VERSION 1 VtLUES 



HACY11.42* SJ»NOV»» 18119 PA ( t !«•» 



1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1738 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
17S7 
1758 
175 f 
1760 
1741 
1762 
1763 
1764 
1745 
1766 
1747 
1768 
1789 
1778 



Jl(5*2 0527*7 177400 02*2*2 01* 
811518 0127*7 008007 007*72 H 0V 

81*516 08*207 CHECK* I RTS 



ansa* 

01(522 
01*536 

SS165S2 
.'11934 
IK5*! 
01(5*2 
016544 

91151s 
»1655* 
*1I5»» 
(16502 
31(566 
«i«57g 
JK5J4 

«1*59« 
«•»** 
8l*6t* 
01*60* 



•tt712 
312736 

8S90BJ 

•8*7*7 
i**3M 
■81373 
S*«7*7 

0047*7 

*i*m 

162705 

•22705 
8014S7 
6*4747 

■msbi 

0««7»7 

08Ssib 

1«97SS 
081TH 



81B6S2 
SK614 
Z164SS 

21(624 
* 1*616 



172809 
*1'7T, 



088878 



0S8M* 

mmez 

88BB52 



■ll*U 012700 



i THE 

1.8*01 CLP 
HOV 
MOV 

llD2 ' as 
si? 

JSR 

JSP 
MOV 
»UB 

CMP 

8ES 



i L Bll JSP 
BSE 
TSTB 
BEO 

LB*OI «0V 



102 
8047*7 
08il*7 

110*21 

e»*T«i 



175 
tSill* 
177210 



JSR 
JHP 



LLCMl «ovg 



*.4fS,P}BIC 
»7.Pi0li 



(MAKE SURE IT. J NONE *ERO, 

I REINITIALISE COrHUNICaTION LINE. 

I AND RETURN. 



LOADER 



pc.Ept" 

LBTT 

pIs.lptp 



PC»L' 
LBVllLBC 

•*.!.•« 

•2.LBC 

PCWBIWO 
LIVIfLAOa 

PC.iPTP 



LCNl" 

LLD* 

IPCI'fPSrt 
175 § 102 
I«t|l7» 
PCifCNDlT 
RSTRT 

L«vI>IL*D*l* 
LLD) 



IRSHT To flRIT S'ilT CHARACTlP. 
IANO AiifJ OUVt«.T iTOp THE VT40. 

ireWT itack poJnXih hohv 

IClCM THE OMCCKtW 
iCT A BYTE W 

I IS IT ONEf 

iN0P(. HA If AWIlE 
lVtt>. OT NEXT CHARACTER. 

I«f * H8«0V 

|Sf THE OOUttTCR NOk. 

ICNDP OFF EXTRA STIFF, 

INULLJ 

I YEP. NUf T BE ENS, 

I HOPY, »T THE ADDRESS, 

1**0 REHEHBCR FOR CLB TIMES SAKE, 

IBT A BYTE ID**A| 

I ALL OBNE WITH THE COVHTtRf 

i vip, osos check slut 
iimpe. lo*d error, 

IS( NO Out gOHE characters now. 
I "CTRL 8*B» 
I "SAD CTRL" 



[Place the » t te i« core, 
ict another one. 



sc r oll!ns to* bootstrap ran the ot«0 

flBGTOB>ll "ON VERSION 1 VALUES 



MaCYII.624 85.N0V73 10|59 P AS £ 16-8 



1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1760 
1781 
1762 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 

isea 
isei 

1S?2 
1823 
1624 
1805 
1826 
18C7 
IMS 

iee9 
14m 

1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 



11(630 
01(634 
ltfl<636 
11(642 

ei!64< 

01(646 

Hl«6j2 

660 

1(1(662 
01(664 

31(666 
Kl(672 
01(67.4 
»t(7»0 
01(70! 
SlljH 
CK710 
01(712 

01(71* 
01(716 
il(722 
9K7J4 

.1(786 



004767 
060003 
042 7 00 
005J05 
000207 

004747 
010046 
004767 



0526«0 
000207 

004767 
010046 
00<767 
105703 
001342 
032 7 16 
001406 
012700 

1«7 
0047*7 



177276 
1 7 J400 

177754 
177750 

177754 
177730 

000001 



175 

000006 



000776 
000136 



LPTRI JSR 
ADO 
8IC 

oec 

RTS 

Lghro, jsr 

MOW 

JSR 

SWAB 

BIS 

RTS 

JSR 
MOV 
JSR 
TST8 
8Nt 
BIT 
BEG 
MOV 

i .BYTE 
.BYTE 
JSR 
HALT 

BR 

LJMRll JMP 



IJMPl 



01(730 004767 177446 

>>1(734 005767 027036 

0l(74 8 0gl373 

01(742 010067 004630 

ill(746 105000 

01(710 000J00 

,(1(7»2 001366 

111(754 000J07 



PC.GT8 

LBYKLCKSM 

•l77«0»lLBYI 

LBC ' 

PC 

PC.LPTR 
LBYIH.ISP) 
PCLPTR 
L8YT 

(SP|»,LBYT 

pCLQwhD 

CBYI*.t»P) 

PC1.PTR 

ICKIM 

1.9*5 

«l,i»p» 

lJmp* 

(Pei».RETi 

i»» 107 
107|17» 
P0.1SNDIT 

i.l 

•(»?>« 



|0T « BITS NOW i 
lUPOATt OHECKSUH 
ICL(AN UP THE BYTE NOW. 
lUpOATE THE COUNTER, 
|R|TURN NOW. 



SEND I Tl JSR 


PC'fHECS 


TST 


PjBOC 


BNE 


3EN0IT 


MQV 


RET*»Pl8oB 


CURB 


RET.J 


swab 


RET.1 


BNE 


SENjIT 


RTS 


PC 



t OT A 



CHARACTER, 

IS»VE POR t SECOND, 
1ST ANOTHER CHARACTER, 

in w assemble the i>ohOV 

UNO RETURN W|TN A 16 BITER, 



(Ot a Word 

isave sn the stack, 

lOT A CHARCTER. 

lis It iERs' 

I YfP. WHAT CRAP i 
IIS IT OOQT 

IYEP. STARt PROSRA* CoInO N0«. 
I TELL ROP-10 WEJVl LOADED OK, 
I "CTRL 0000° 

i»oooo Ctrl" 



i and away we ooi 



IP(LL THE OUTPUT OEVICE NOW. 

IOUTPUT CLEAR? 

IN8»E, LOOP AWHILE L0N8ER, 

IStNO OUT THE CHARACTER, 

(CLEAR THE BYTE i 

IAnO SWAP THEM NOW, 

IIP NOt EQUALi REPEAT, 



scrolling "o« bootstrap for the sT4a 
iSdgtcb . pii Rqm version i values 

1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1641 
1842 
1843 
1644 
1845 
1846 
1847 
1848 

1649 01(7)6 170256 
1890 81(760 li5.2« 

1851 01(762 000000 

1852 01(764 001360 
1653 81(766 100000 

1854 01(770 160000 

1855 01(772 000030 
1896 £1(774 000000 
1857 SSl(776 000000 
1858 

1859 
16(0 
1861 
1662 
1863 
1864 
1865 
1666 
1867 
1668 
1669 
1870 

1871 000001 
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DISpRG* .WORD 

■ WORD 
tWORD 

• WORD 
iWORO 
1 WORD 

• WORD 

■ WORO 

■ WORD 



3BIB THE Ui WfiS p^I^a^M^ 

"HIGH WILL JUMP TO 1ER0 WHICH WILL JUMP BACK !0 HERE. 



17t|96 

115184 

STAKTX 

STARTY 

100100 

JMPDIS 

PWRfAi ♦» 







ILo*B ITATU8 REGISTER roR NO«M*L OPERATION! 

ISET POINT MODE. FORMAL". 

IX COORDINATE 

IT COOROInaTE 

ISET CHARACTER MODE. 

ITHEN JUMP to THE ■POWERFAIL LOCATION, 
ITo OISPlAY USERS CHARACTERS. 



.END 
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noSTCBTBll Sym B 8l table 



AS* I & 


Zf 77jz 


ni 3nN 




8EUL 


00{25iS 








- n f OkMryM 




■ SJ D W D J B 


BSTART 


i 001000 








00102^ 


CHECK 


016*02 


checki 


GU ft4 Ut 




1 6 * S @ 








016^16 




■ 83*0BW 


CORSTR 


■ 000004 




«• &• tl if m 3S <* it 


CR 


006^06 


cdi r 


■ ajtAHt* 

■J BBi> , '4* 


DCV 


007474 


nt^i 




1 S JMP 


m j 4. rl El fl fl 

* leBwiOB 




B X'* * 




016754 


n ISTCP 


8 l?300iS 


OJMP 


* « iadda 
■ 


Di 11 to 




■1 ie 


■ 17*610 


nLiiC9 


■ i?5flj,fS 


qliios 


■ l'5*l4 




* * B 5 w - 


OOCHAR 


01*118 


noKE 


007954 


UUNtB 


00J.430 


OONCl 
QoSTYP 


08 J*0Z 


SSR 


001006 




■ 173400 


DUHP 


001^16 




2ND 


801414 


F Nl-CC R 


006^38 


ERRORl 


00jtl38l 
00J.012 


ERROR? 


001176 




006256 


r r| ft « n 

FF UUCP 


086263 


F !LCN" 


t 1 1 Ffll 


00?2l4 


PlLLCR 


00iBli 


GETCHR 


006V64 


GCTOt 


006^16 


QCTQLl 


006546 


BETEXT 


006650 


G?TS ! X 




seta 


006664 


•»ET$TB 




flETii 


0067ia 
12 BDI "B 




■7*6 '40 


Q£T83 


006*72 


GET84 


a All 7 HA 


orapsx 


GRAPH Y 


• iS4*0R 


Gf ausc 


006424 


GTCHL 


0l|3x<I 


ttTOHP 


016304 


fiTCHR 


0J63B6 


6T NP 


046366 


OTP84 


018144 


btbix 


i6Z60 


GT40PC 


■J l?2' , 0ft 


GT40SR 


• 1*2002 


lit a 


0lfll32 


flTBR 


■ 0i6l52 


6T8 T@ 


* 01625" 1 




016152 


GTSg 


0(|80» 


0T83 


01*238 


fiTfl 4 


0J 6J42 


HEADER 


006474 


HOLE) 


■*nin fla a 
IXBvf »B» 


HSR 


• 177550 


I C^T 


02 1&14 


1 COUNT 


002124 


Image 


a in ■ na a 


I NC H 


* 00J0100 


I MOEX 


1X020003 


INPi 


»%0006501 






INSERT 


006350 


I nSRTL 


026406 


I nshtx 


006422 




s 04$000 


| NT0 


i 002000 




» 2^2300 


INT2 


■1 fi ft A A Gk (% 


I NTj 


S HB(i«B10 


INT4 


v 003028 


T * »? 




1 NT 6 


• a m ■» Ida 


1 NT 7 


S kVPl]J » V 9 


f TALB 


s 000040 


1 T ALl 




JHr ADD 


■ 00701,2 




■ io5 B "'* 3 


K8D I B 


A* (71 * 1 ft t 

* Bg * "° 2 


KHO IS 


v 227760 


L ADR 


•X000001 


US AD 


Bum*? 


lsc 


«HBB BCBS 


1 8 t T 




LCKSM 


■X000003 


IF 


00g>}B» 


LFLOOP 


00*310 


1 F UK D 


2 S 6 3 3 


LFSUB 


A 30 4 




a< h ft a a, 


L IN£0 


» B0BVIP4 


1 I ^'El 


■ |J fi ffl J r> tl 


L I NC2 


* a fX r* 0\ A 


U I NE3 


■ a5S0fl7 


L JMr 9 


0i6666 


i J H Pl 


01 6^2* 


i~iiinrR 


016^32 


Li m 

• L U J 


014 6576 

Big * ' w 


LU04 


01^*24 


I 0* 


n 4 4 1 1 (S 


LOAutH 


a 01 1 PH 9 


UONG V 




1 nnd 


P!a 7A 4 J 


i QQPj 


If E / 32? 


L00P2 


0073 go 


LPO ARK 


■ aaiii9difl 


tPLlTE 


B B0BdKl| 


i PCFF 


■ tC * B it B P 


LPON 


* 10 c la i^W 


URTfl 


a < a ft 1 8 




» I7?»60 


1 , A Qfi 


R V fl B 1 H 4 


l • Bad 


a in 1 4 m 01 


L BC 




1 DVT 
L 1 QT T 


«)|BB Blp B* 


l CKS M 


«*ISHP' US 




(3 fll «t i ^ J. 

B w / **0 


L' UAI T 


afl 7 ?pi E9 

SO S3 f <(» 


1 IMP 


007144 


1. « JHP i 


ffl P 7 9 is B 
ifft / s K is 


L ■ LDZ 






C!« 7 1 1 a 
BB ' AJ>H 


t ptr 


08 7il4 


MAJOR 


41 4 d CI ^ 4 


^ AXSX 


■ a 4 7 A DIB 


MAXS Y 


1 B0BB/7 


maXX 


* 8 1?7 7 


MAXY 


a a « j 17 7 

■ B H J_J ^ f 


H J MSU Y 


a ami 1 ona 

* BBS IB" 


N I NUSX 


. 2 0000 


Ml" US T 


« 020000 


M7 


0^2252 


Ma 


03227' 


M? 


002301 


■ iaDUIi 
Nu n n *■ L 


08 62i? 


NO THt ft 


006^42 




■ aat/iSfi a® 
m BBfv'li' 


iiWtCUD 

N XTCHH 


00*132 






OTHER 


131 CI t9 7 £ 


uu 1 b 1 1 


a AAA K 9 
»» g w 3fi 


02A 


B X000*0 1 




0* 217 S 


PC 


'X00000T 


1*0 1 NT 


■ 1*5* 


PO I NTR 


P R E S T R 


08 6624 




02 j,034 


PRO0R 




PSQl 


001506 




02 1844 


PRGlB 


00iS62 


PR61C 




pRGiO 


001*50 


PRG 2 




PRMTRS 


001.024 


PSW 


i 177776 


PTBOCT 


007400 


pwRFal 


a 020^24 


PJ.0IB 


« 025612 


P10IC 


« 041772 


P101S 


■ 025*10 
007764 


Pl^OP 


8 025*i* 
2277 2 fr 


P10OC 


■ 043776 


PlBOS 


b 02^6^4 


RCVEC 


RCH 


reuatv 


a 130000 


RES 


007506 


RE8TRT 


0060*1 


RETURN 


08213"* 


RCti 


»%000003 


RFVEC 


007 7 14 


fifll 


007*00 


rkvec 


087760 


RKli 


007610 


RQMAQD 


081008 


ROMORG 


9 16*000 


RPVEC 


087*70 


RPii 


007*54 


RSTRT 


0l|l934 


R0 


•X000B00 


RJ 


■%020l0! 


«2 


•X000002 


R3 


§X00gB09 


R4 


&X000004 

«X000*B3 


R5 


»XZt2«Z9 


R6 


•X000006 


R7 


*X00|007 


SCAN 
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SCOPE 
SCCPEC 

seTlpi 

SHOHTV 

START* 

STATSB 

SKITCK 

TABLE 

TC»EC 

T«ll 

T¥F>i>s 

TlA 

TJB 

T3 

TJC 

T4 

VT 



0«2il« 

t«6«74 

« j7<*a» 

fe7>6t 
ei7»7» 

fl7»]t 
t«l7jl 

lll'fl 

(tllBf 
«!f24A 



SCOPEB 
SCRt 
SEUP2 
SP 

STABTX 

STKPTR 

STWON 

TABOOT 

TC« 

TPCSB 

TYPEHB 

TJB 

T»e 

TJA 

T30 
74A 



•Xllf00« 

'X000006 
■ 008000 

8S?9»0 

00t*«« 

• i7?»»4 

if|i,a« 

001«1« 

001312 
iBiJAt 
» «7?»»« 

• 817«00 



SCOPEC 
SEnBJT 
SETLPI 
SR 

8TARTT 

BTKtftT 

T*B 

TAOS 

TEBH 

TPBS4 

TTPtPC 

T 2 

T2S 

T3A* 

T3E 

T48 



0f»05« 
81|7J0 

, 7,m 

i 011468 
» *»>77» 
0l|22t 
■ i7?900 

* i?f*6» 
01201* 
0llt«> 
Mi22« 
0C|2*( 

aiii2« 
00t«0t 
D0$00i 



0COPEP 

iCTOUH 

SETUP 

0TART 

ITATSA 

0TBP 

TABCNT 

TAPES 

TMPENO 

♦TPIX 

ti 

T?E 

ts» 

pr 
t«t 

MWKi 



00UKA 

BSfUi 
00*»»« 
006001 

807S50 
■(BgBSBg 

0»7*6| 
» 007776 

Mitl* 

Mil)* 
0(^23« 
00107* 
0ti*J( 
Hl«l* 

ia 



E"»CR* ftCTECTtD* I 



GT.4e/nTM! lNi?«uefjON TEST l! MA ! NDEC^U-DDOTb-B 

6QGTBe>ii 



'•'rem * 
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iOlNTjriCATJON 



PRODUCT COOH 
PRODUCT NA«t« 

date created! 
maInTaIner? 

AUThORI 



HAtNDCC.t4«06!}TB;B'D 
GT4|/0T14 INSTRUCTION TEST J J 
NOVEMBER U i?" 
DiAjNOITlC CROUP 
RAYMOND SHBOP 



COPYRIGHT <C> C?»3» OIOITAL EQUIPMENT CQRP f4 MAYnAROi MASS? 

THIS SOFTWARE iS fBRNjSHED TO PURCHA»|R UNDER A ClCENlE POI USf 
ON A SINGLE COMPUTER STSTfM AND CAN BE COPIED (WfTH INCLUSION 

or DEC'S copyright NOTICE} only roR use in such system, except 

AS MAY OTHERWISE BE PRBylDEO IN WRJJlNG BY DEC, 

The inpormat Ion In this document is subject to chance without 

? O ? ? £5r£2 . 9 2° ULO -?°I ,C CONSTRUED .A« * COMMITMENT BY DIGITAL 
EOUJPMEiT CORPORATION* 

D|i ASSUMES NO RESPONSIBILITY POR TIME U| C OR RELf ABlLITw Of 
ITS SQPtHaRe ON COOIRMINT UHiQH IS 'ROT SUPPLIED BY PEC', 



GT.4?/«T.4< iNlTRuetiON TEST II MAlNDEC;ii«iOD6TB-9 

DBGTlB?Bil 
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2. 
2.1 

2. a 

3'. 

s'.i 

4'. 

4'.'i 

4.2 



EQUfPTMENT 

GT4B DI8PU*Y SYSTEM <REP» T t » 01 
GT44 DISPLAY SYSTEM 

STORAGE 

THIS PROGRAM U»EO MEMORy LOCATIONS 0^4000 <IESS THAN 4K Of MEMQRy>. 
LO*glNG.PROCEDURE 

METHOD 

PROCEDURE ?0R NORMAL BINARY TAPIS SHOULD BE POLLOWtOi 
STArTING/ROCEOuRE 

CONTROL SWITCH SETTINGS 

SWltCH Bit 14 • i LOOP ON TEST 

STARTING ADDRESS OR ADORlSS§S 

200 SUB-TEST li COMPLEX LO^tC TEST <IR, NPR AND InTER«UPT> 
204 SUB-TEST 2, BASIC VJSUAL DISPLAY PATTERNS 
<SELECTE0 BY 8W B0#|8> 

fl 9 POSITIVE Hfi|liO|TAL LINE f ROM CENTER SCREEN 
£ f NEGATIVE H0RI10BTAL LINE f ROM CENTjR SjjRfEN 



2 f 

3 f 



9 " 
6 • 




CHARACTER S|T 
LIGHT PEN T|ST 



c r-«e/jsT-4»i instruction: test ij> jnoe e*ii*DDcTg"B 
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5. OPCHATlNS . PROcCpUHf 

NONfi ONr-r ST.HT| D 8 0T« SUg.TgSIS ¥1LU "UN JN THf lR NQUM. 
MANNER WITHOUT OPERATOR lNt|R V HTlON OA t H !TCH SELECTION? 

6. ER*0"S 
....>» 

ThI PROGRAM HltL ONLY HALT ON *l IRRqRi 

THE PROGRAM DOES NO? CONTa** WlltTt* FOR REPORTING 

MESSAGES OR ERRpR CONOlTIONlt TO PLACE T H C PROflRAM INTO 

a Scope loop, replace the iIM halt «it w a nop, 

SET SwftCH 14 I t AND OEPRtfS ODNTj 

f. !?!! r iot!ons 



BoT H SUBifESTS 00 NOT USE T,h E mIjNTInAnCi SWjTOuCsV 

IT VR14 SCOPE, LOCATION "0S?AXS* (LOC lilt) MUST |E CMAN6E0 TO 1377, 
8. MlScfLANEOUS 

s'.'i EXECUTION time 

SUSiTEST 1 TAkIS APPROXIMATE, V J5 SECONDS, 
N/A OPERATOR INTERVENTION ONLY, 

II DEVICE AOORESS PROGRAM LOCAllONf 

LOCATION lSfB CONTAINS THE <gT4B|ST44 OEVfCE ADDRESS 

LOCATION ifSZ CONTAINS THE >gT4B|0T44 INTERRUPT VICTOR, 

LOCATION 1«84 CONTAINS THE |T4B*qT*4 INTERRUPT LEVEL, 

LOCATION CONTAINS T«E |T40/6T»4 CHA^CTER Silt i 

LOCATION iflS CONTAINS THE <jT48<CT44 LINE PIEO SHE, 

LOCATION I»l2 CONTAINS THE |T4iicT»4 *T AXIS CUTOPP LOCATION, 

(LQC, 1012 t 1377 if VR|4 SCOPE) 

ILOC, 1012 fl 1777 It VR»7 SCOPE) 



Gf4B/«T«4« INSTRUCT Jo N TEST 1 1 MAInQEC-II-DDOTB-B 

oBGTBBTRil 
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9. 



PROSRAMOESCfljPTION 



■i 



9.1 SUBTEST i 

THtS SU B T|8T IS A COMPLEX T|IT Or TH| DISPLA* STATUS, 
X AXIS ANQ Y A>1* REC1STEM, TH| PROGRAM ALSO TESTS , 
&TOP<DONE>» UOH%PEN, T1MB»0UT AND SHJFT.OUT INTER«UPtS 

and vectors, a lsq included a"e Tests for mode. line"Type, 

BLInK. INfENslTY LEyELsi lT*WJC| AND COLOR CHANCE, 



'EDCH FLAG, WHE N EXCEEDING ALL FOWR DISPLAY '(DOCS',' 
TESTS ARE ALSO MADE THAT »NULL' | »CRf , }\f » AND > B8 ' 
CHANCE X OR T AXIS CORRCCTLTt 

9,2 SUBTEST 2 

THIS SUBTEST CONSISTS OP SEVERAL BASIC VISUAL DISPLAY 

PATTERNS fO All IN THE REPAj" AID ALlONMtNT Or THE ST.J0 T|RMIHAL, 

ONCE A PATTERN HAS BEEN SELECTED BY SH 01.09, THE PROGRAM 

MUST BE RESTARTED TO SELECT ANOTHER PATTERN, 




Ik 



G T««/ C T"«' Instruction test ii mai n oec„ii«dd g tb«b 
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296 








2!7 








298 








274 








275 






000808 


276 


00( 




000000 


277 


tit 


0«2 


000000 


278 








285 






000024 


2(6 


tit 


034 


012364 


287 


101 


026 


000340 


288 






000030 


289 


001 


030 


012320 


290 


001 


032 


000340 


291 








292 






000200 


293 


00«2«(? 


000137 


294 


I0I2M 


000137 


295 








296 






001000 


297 


001 


300 


172000 


298 


001 


8t 2 


000328 


299 


111 


004 


000200 


300 


001006 


000016 


301 


001010 


000030 


302 


III' 


al2 


001777 


303 


001 


ai4 


000177 


384 








305 


001016 


008000 


306 


001 


310 


177776 


307 


00l0>2 


0134(4 


308 


101 


314 


013466 


309 


901016 


013470 


310 


001 


030 


011472 


311 


(01032 


013474 


312 


101 


394 


013476 


313 


1011)6 


00(000 


314 
315 


I0»0«0 
111042 




316 


(01 


344 


1001H 


31 7 


Ill0«6 


000jr»0 


318 


001000 


000762 



'.'EN»BL »BS,»MA 

'.'TITLE GTi40/GT.4* INSTRUCTION TEST II HAlNDEC«lt«OOGTB-( 
.LIST ME,»IN,«Q 



• »i 

HALT 



001336 
012464 



10 THRU 776 IS FILLED WITH A TRAP CATCHER 
.•24 
LOHRHR 
340 

■ ■30 

.WORD SCOPEA tCMT RETURN 

340 

■ 111! 

JMP START 
JMP START; 



.41100 

SIADO) 171100 
S8«CT| M* 
DIM" I 1(1 

eiBHiit 1* 
oiunif 3i 
ostahi 1777 

eiSENOl 377 



fcMT« 
PSH I 

OBHn 
oboph 

010P2) 

Dtnr4i 
oiur»i 

SSAVfl 

SH»I 

StiEl 

CnTri 
tMHH 

fiHSlltt 





177776 

supper 

(upper** 

■urrti*4 

BUFFER** 

(UPPER**! 

(UPPER*** 

IVAV 

I 

m 

7*1 



■sb ouplay starting abdrest 
ics display startlno vector 
1 61 display interrupt level 
i character sue (14-16) 
i line peed siic (30.12) 
i»t axib cutopp location 
iihj0t.olt end character 

IMJS CouNTCR 

IftRST HORD !N THE SIMLA* SUFFER 
iSECoNO HORD 
|T«»RO HORD 
iFIURTH uORS 
I FIFTH HORO 
*«X HORD 
IMP RES, 



it 

KIPPER HIE to* 4 K <WBRO u (r6TH> 

i LINE PE|D DELTA Y IIU 

|IAC K IraCE CHARACTER 9E L TA X Slit 



ct.40/(!»i44 Instruction Test H HAtNOEs;ii*oocfs>a 

r)S6T8fi?Rll 
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393 
327 
332 
133 

334 3010*2 

335 001034 

336 IslgS* 

337 001010 

338 

339 (01082 

340 101064 
341 

342 (01066 

343 (01070 
344 

345 (01072 

346 111074 
347 

348 
349 

350 (01076 

391 081182 

392 (0U>6 
353 iglll, 

394 1311*4 

395 181:28 
336 (11112 

397 (1U26 

398 301132 

399 80U34 

360 101140 

361 001144 

362 10*146 

363 001H4 

364 101160 

365 101166 

366 001174 

367 011210 

368 001204 

369 101212 

370 001210 

371 881224 

372 181232 

373 (81236 

374 081244 
379 (01298 



172010 
172002 
17(004 
172016 

000320 
111322 

000324 
183326 

000330 
001332 



012700 
013701 
0101S0 
062701 
022701 
001372 
012700 
113701 
lilill 

06(701 
022708 
001372 
01S737 
109437 
042737 
013737 
00945 7 
004737 
042737 

01*777 
005077 
013777 
009077 
013777 
0090*7 
000207 



001032 

8«i000 
011001 

001062 

001062 
001002 

0(11001 
001076 

001011 
001046 
177001 
011006 
001050 
■11252 
177000 
0||«64 
177640 
001070 
177632 
001074 
177624 



011046 

011046 
011090 



001090 
177642 

177*34 

17761* 



ill ADDRESSES A N VICTOR! 



DRCi 171101 

BSH 371112 

»R»S I l7«13« 

YROSI 171106 

BDSnEi 321 

OOlNEU 323 

L'l'CTi 324 

LPVCHf 321 



iREVTI 331 
HEVTll 332 



id InItAlIiation RpuTisr 



lOlSRLAY *C REGISTER 

IOJSrCaY STATU! RE6IITER 

IX A«|S RtSUTER <REAO ONLV> 

IT AKll REStlTER ArO ORArHrloT "EStSTER <REAB ONLY> 

jOSSpLAY (TOR <OON(> VICTOR 
I 

iOISrlAY L I5MT REN VECTOR 

lOlSRLAY TIhE»OUT <N*M. : > Error VECTOR 
I 1R "lH!fT-OUT» VECTOI 



SETURI 



N DV 

n5v 



setupa! hov 

ADO 
C H P 
INI 

NOV 
NOV 

SETUPS! NOV 
ADO 
0„P 
INI 
HOV 
NES 
■ 10 
NOV 
NES 

•IIP 
He 

HOV 

e L R 

HOV 
CL" 
HOV 
CLR 
PTS 



•OPB.R0 
OSABO.Rl 

Rl.ll>* 
•i#fi 

•OM*l!«Rl 

SETyPA 

»Dd5nEiR0 

asvgT.Rj 

Rl.lH* 

»2,"1 

•000NE*.*4.R1 
lEHfiPB . 
eSL!H.LPIi(E 
IPItlC 

•irfiMiLniiE 

CSCMi.CHSJiE 

CHlllE 

POfoCOlE 

•i7|i00,eHiiiE 

000RE|<*O0ONE 

•DDBNtt 

LPV|Tl,f|.RVCT 

•LPjCTl 

THEVTlilTIHEVT 

• THIVU 

PC 



j|IT Up POINTER 



[SET UP DELTA LP 
INEBATI IT 
jHASK IT 

I SET UP DELTA SHAR 
jNESATE IT 
(SET UP CORE SflE 
(HASH IT 

■LOAD DONE VECTOR 
iLOAD LI8HT»PEN VECTOR 
i LOAD TIHEJOUT VECTOR 



GT. INSTRUCTION TEST II MalN0£C*il*0DG7B»B 



"*eTUi»2« »»«nov;ts ibIji **Sl 7 



iiB6Tfa:»ti 






'77 








378 








J79 








360 


8012*2 


0127S7 


001304 


381 


0012*8 


0127*1 


01777* 


3e2 


zel2<4 


00*000 


020000 


383 


081266 


0627(1 


304 


BBl 272 


00*208 




3f5 


001274 


00*7*1 


177774 


3«6 


081276 


0227*1 


317 


2(1382 


001371 




3«e 


»tti** 


009300 




389 


801386 


0127S7 


800006 


390 


081314 


02262* 




391 


001316 


1*27«1 


020000 


392 


»ei3Sj 


010137 


001042 


393 


00132* 


1*2 7 S7 


00777* 


394 


001314 


000207 




395 









iSUBROUTINt TO OETERMINK THE lilt Of CO*l 

i »nd set up location sjie H|Th thi v»tut 



000004 



001042 



iff 



2lt 



n 0» 


1191 j 9bV* 
•••■1 " 


NOV 


•I777»i»l 




"0 


too 


•20«00>ll 


INO 


10 


TIT 


(1) 


«Mf 


»it77 7 »,ri 


INI 


IS 


0E6 


10 


MOV 


*6,<»«4 


cur 


ISR|«il|R)* 


lUB 


•2BI1B.H1 


MOV 


Ri.lUE 


IU0 


«7TJ*,I|II 


RTI 


PC 



HIT Ut tan »t* 
lilt u* 400*111 

IMOVI TO TNt NlXT 'IAn« 
UNO IANK COUNTER 
ITJNlOMT t 

ie N o t 

IOECRENENT 8»NK COLNT 
IRUCT BUII ERROR 
100' THE STACK «2 

110*0 HIE 
IITRASI tOiOIR 

ICKtT 



eT-48/BT«4< INSTRUCTION TElT 11 MA|NDIflili»00Ctl«» 

DbOTB8?RJl 



397 
398 
399 
480 
401 
482 
483 
484 
485 
486 
407 
488 
489 
410 
411 
412 
413 
414 
415 
416 

I 17 
418 

419 

420 

421 

422 

423 

424 

425 

426 

427 

42 8 

429 

430 

431 

432 

433 

434 

435 

43* 

437 

438 

439 

440 

4<i 

442 

443 

444 

445 



00139* 012777 010340 177414 

0013*4 01870* 000900 

001300 004737 00107* 

001314 000037 00101* 

0013*0 012701 0013** 



0813*4 104000 

0013** 0000*1 „ 

001370 005077 17*4*0 

101374 000241 

0013*6 001077 17*414 

001402 000240 

«014«4 009077 177490 

081430 000009 



»t»RT| 



M V 
MOV 
JIR 
OL* 

MOV 



MACTU>|S* H'NOV-73 till* BASE 8 



*34|»*R3M 
*IM»T»|I*. 

ion! 

-T|U 



•0T|US»»2iR» 
jfHT ION lUIS (RRORt 0| OJSRIAY 40DRCIIII 

otiusii icon 

RMtT 

OLR *0S| 

NOR 

OUR »m* 

NOR 

ei* »r»(i 

RtltT 

ilNCRIHENT 0.C. TEIJ 

i complex . lurriR liWR 



881412 
00]4]4 
00MI0 
001414 
001490 

001412 
881434 
081442 
001490 
08l4»4 
101496 
881462 
0814*4 
881466 

001470 
001476 
0015*2 
001906 
281518 
021512 



001022 
17(010 
001042 



104000 

01370a 

012*12 
023701 
001373 



104000 

013777 001022 177410 
013737 001022 00103* 
013702 001042 
00*301 

017704 177372 
100402 
000000 
000421 

062737 00*002 00103* 

017700 1773S0 

023700 001036 

001402 

000000 

000407 



101514 020037 001036 

00(910 001484 

801922 012777 001001 177312 

001930 000792 



at»C| 
ill 



atPC*i 



ill 



air 



score 

MOV 
MOV 
C H R 
INI 

• CORE 

MOV 

MOV 

MOV 

OEC 

NOV 

IN! 

HALT 

IN 

ADO 

NOV 

CNR 

■CI 

NALT 

IR ' 

CNR 

• EO 

NOV 
IR 



DIUMRi 

lite'"* 

II 



OIUMlORe 
OlurfOIIVt; 
l{l|MI 
RI 

•OIR»R* 
IS 

IT* 

*t»SAV| 
•ORt»R» 

osavi.ro. 

IS 
OTI 

NIrtlAVE 
IT0 

*i,|src 
sir's* 



i ON 01IRUT STATUS 
i ON QI10UY X RlOtSTCR 
i ON DtlRUY T REOjSTE*! 



SIT UR POINTER 
(MOVE OITOJ 1NJ0 THE lUEPSR 

fInIiheo riuiNi tni igrriNt 

INO 

jVIIi STARt TNI OtlPLAV 
iSITUR A COUNT 

iERROR, ITOR FkAO fAILlO K SET 



■READ OIIRLAT »,Q, 
(010 IT INCRtNINT |T 2t 

joflRLAY RO 'AlLEO To INCREMENT 
IPRORINLY 

jrtNllNIO TH| IUPFER ? 

ir ir Yti 

I1N8U ITER THE PJIRLAT 
ITRT ASA In 



GT»4e/f:T.4< Instruction test ii maIndec-ii»doot b . b 

r)66TPB?Pll 



M»C'H.J24 29. NOV. 7' l(l»8 »AOC 9 



447 
448 
449 

4!a 

<S 1 
452 
453 
454 
4S3 
454 
457 
498 
459 
440 
441 
462 
463 
4*4 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
490 
(1) 
481 
482 
483 
484 
4!5 
486 
487 
488 
489 
498 
491 
ill 
492 
493 
494 
49! 
496 



ITESTEB BY " l oAD STATUS REGISTER A" 



Sei532 
BZ1534 
((154 2 

221514 
1)21560 
(01964 

eei 5*6 
lel5?0 

881572 
(8168) 
62(686 
221612 
82)616 
021622 
001624 

(01626 
081630 
0(1636 
(01644 
021690 
021614 
001660 
(21692 



(01664 
(21666 
(01674 
((!7»2 

((17(6 
021712 
(01716 

Hi* 



71* 



((1736 
((1730 

00I744 

001790 
(01754 
((1710 



1040P0 

012777 

(l37>7 
017700 
042708 
022700 
001401 
000000 

1040*0 
(1(777 
(1>7>7 
017708 
042702 
0227(0 
001401 
(0(000 

104000 
(U777 
(l3777 
017700 
(42700 
(22700 
001401 
000000 



104800 

(12777 
«lS7T7 
0047S7 

017700 
042700 
(227(0 
0014(1 
(00240 



104000 
0lt77? 

004757 

017700 
0427(0 
022700 

2'i 4 ! 1 

(00240 



172040 
001022 
177300 
177757 
000000 



172060 
001022 
177242 
177797 
000020 



177260 
177J02 



177222 
177(44 



ST* I 



etti 



1720(0 17Ti»4 
0(1022 177206 
177204 
177757 
000020 



etst 



1720(2 177ia6 
001022 177l»( 
012392 

177142 
177773 
000000 



efsi 



172003 
0(1022 
(12352 

177100 
177773 
(11(04 



177(64 
l77i(» 



Of «» 



SC 0P E 

MOV 

MOV 

MOV 

BJC 

CMP 

BEO 

H*|.T 

scope 

MOV 
MOV 
MOV 
BIO 
CMP 
BEO 
HALT 

SCOPE 
MOV 
MOV 
MOV 

sic 

CMP 
BCD 
HALT 



SCOPE 

MOV 
MOV 
JIR 

Mgv 
Bie 

CMP 
BEO 
NOP 



SCOPE 
MOV 
MOV 
JS« 

MOV 

■ ie 

OMR 

■ca 

NOP 



«i7§(4B|»0Bur 
obumpopc 

•OSH,R( 

•177797, R B 
• 0,R0 
.•4 



«l'|(6(,»3BgT 

obuCmobc 

•OSRiRB 

•17*757, R0 

•2(,R( 

l«4 



•17BB((|P0BUr 

DBUf MOBC 

•DBRiRS 

•17?7S7,p( 

»B(|R0 

i»4 



•ITS8BB,»0BLT 
D9U!»*0Bc 
7 1 QUAY! 

•DSRf R( 
»17777J,R( 
• 0,§B 
l«4 



•17|8S»i»0BUT 

OBUE>*oie 
7,ot*« 

•OBPfRB 
•177771, RB 
• 4,8* 
i«4 



i ITALICS ENABLE"! ITALIC**? 
ILOAO OIIPLAT B.Oi 
READ DIBFLAT BT»TuB REGISTER 
I MASK TO BIT 4 
(TEST Bl 

! ITALICS BIT TaIlCD TO RESIT 

• ITALICS ENABLM1 ITALlCStl 
ILOAO DISPLAY »,e, 
REACT DISPLAY STATUS REGISTER 
I MASK TO BIT 4 
ITIST RB 

'italics »!T 'AIlEO to bet 

■ ITALICS (NABLKB italic*** 

ILOAO DISBLAT B.Ci 

JBCAO OIBfLAT STATUS REglSTER 

(MASK TO BITS 4 

(TEST RB 

! ITALICS E N AB,E TAILED To INHIBIT 
I CLEAR 1 NO OF ITALIC' Bit 



■COLOR ENABLE*! COLOR*? 
ILOAO DISPLAY B.C. 
iEXECUTC A PROBRAM DELAT 

iREAO BjBPtAY (TATUS REGISTER 
(MASK TO BIT 2 
(TEST RB 

ICQLOR BIT rA[ L EO TO RESET 



■COLOR ENABLE"* CoLOR«l 
LOAD OIBPLAT 1,0, 
IE«ECUTE A 'ROSRAM OELAT 

iREAO Ol»PL*T STATUS REGISTER 
iMASK TO BIT 2 
(TEST RB 

IcOLOR BIT rA| L EO TO SEI 



cT-««/r:T-«« instruction Test ii MAiNOEoiii-ooo»B«B 

DDGTB8?PJl 



»ACYili»24 29.NeV.7S 1BI)( BASE 10 



498 
499 
920 
901 
50 2 
5e3 
924 
9?5 
906 
S27 
928 
929 
910 
511 
Jl2 
513 
914 
915 

STt 

Bib 

Bl9 
920 
121 
922 
923 
924 
925 
926 
927 
928 
B29 
930 
531 
932 
933 
B34 
135 
936 
937 
938 
939 
540 

5«1 
542 
543 
944 
545 
546 
547 
548 
549 
550 



1(1770 
(21772 
8010(8 
(290(6 
(21012 
(21216 
((I(>2 

ec(24 



1(1026 
((9030 
1(9(36 
((9044 
109092 
(05(94 
((9(62 
(29066 
(09(70 

1(9072 
(09074 
(011*2 
((iU( 
((9114 
B(il(2 
((91(6 
(29132 
((9134 

102136 
((9140 
0(9l46 
(89194 
(09l«2 
(09164 
1(9172 
2(9176 



1(40(0 
01*777 

(17700 
(42700 
(227(0 
(01401 
00(240 



104000 

(12777 

S*i 7 ! 7 
(13777 

(177»0 

(22700 
((14(1 
00(0(0 

1040(0 
(12777 

013777 
(177(0 
(487(0 
0227(2 
(01401 
(0(0(0 

104000 
(12777 
(12777 
(13777 
(l770( 
(427(( 
(227(( 
((14(1 
(00000 



9(9202 104000 



(29204 
(22212 
129230 
1(9226 
(09232 
(29234 
109242 
(29244 



(12777 
(12777 
(13777 
017700 
(427(0 
0227(0 
0014(1 



i?S>000 
(01022 
17*042 
17*773 
0B0B04 



100004 

i7jB(B 
001022 
174774 
177774 
000000 



100007 
1710(0 
001022 
174732 
177774 
000003 



100009 
17200B 
001022 
174646 
177774 
000001 



1000(6 
1720(0 
001022 
176622 
177774 
0000(2 



1770B2 
177044 



etsi 



scope 

MOV 
MOV 
MOV 

Bie 

OMR 
BEO 
NOB 



•i7|Bss,(0Bur 

DBUtrBQRC 
•D*?!W 
•17J 
• 4. 
,.4 



3VL r-vru ItaUH 

38«»RB iREA 

t**779,R0 MAS 

«.?B ITES 



■COLOR ENABLEaB COLORiB 
(LOAD OIMLAT B,C, 
I READ DIl'UT STATUS REGISTER 
MASK TO BIT 2 
I TEST 01 



(COLOR ENABLE BAILED TO InMBIt 
IRESETTINO Or COLOR BIT 



1747B4 

IMS! 



jfEjTEB By » L0 A0 CHARACTER* mOOC 
ef»i 



1747(0 

mi 



1746S4 
176690 
174470 



8t7| 



OtBl 



174610 
1766(4 
174624 



ST* I 



MOV 
MOV 
MOV 
BIO 

OMR 
BEO 

HALT 

SCOPE 

HOV 
HOV 
HOV 
HOV 

! !C 

CM» 
BEO 
HALT 

SCOPE 

MOV 
MOV 
HOV 
MOV 

sic 

CMP 

BEO . 

halt 



scope 

MOV 
MOV 
MOV 
MOV 
B|C 
CM" 
BEO 
HALT 



•ISBBBfi.QBUf 
•<7.iSBBt*0Bur« 
OBUfBBOlC 
POBRf R0 

&:«»•"' 

,»4' 



•10|B(7,pDBUr 

*i7jB00|»OBuri 

•OS«,AB 
■ •4 



*lB|0BB|*OBUr 
•l7|B0B,*DBUri 
OBUMBOBC 
•Q8R<R0 

• 3,77774, RB 

»».»•" 
■ •4 



•101004, »OBUT 
•j7iB(0,«OBUri 
D8U7»»0pC 
•DSR»R( 

•177774, R0 

•2.R0 
.♦4 



jLOAO LINE TTPI ENABLE »1 AND LINE TYRE VALUE •( 

ILOAO 3lBP,AT B,C, 

iREAO OIIpCaT STATUS REGISTER 

IMASK TO BITS ,.( 

iTEBT R0 

iLINE (ITS l-B TAILED TO RESET 

■LINE TYRE ENABLE ll LINE TYPE 43 

ILOAO STOP 

ILOAO OjBPLAY P,e, 

iREAO OIBPLAT STATUS REOISTER 

I MASK TO BITS t .S 

I TEST RB 

iLINE BITS i»0 TAILED TO SIT 



jLINI TYRE ENABLE ■! LINE TYPE U 

ILOAO STOP 

ILOAO DJSBLAY p,c. 

iREAO DISPLAY ITATUS REGISTER 

IMA8K TO BITS 1-0 

iTEBT RB 

iLINE BIT ( TAILED To SET 



iLINE TYPE ENABLE il LINE TYPE (2 
DlSPIAT 



STATUS REGISTER 



i LOAD 

iREAO 01 

J MASK TO 

iTEBT R( 



iLINE bit 1 tailed to set 



splat B.C, 
sblay stat 

BITS 1-0 



CT.<e/f!T.4< tNlTBuCTiON TEST II M» I nOEC-II-DOCTb-S 



MACU1.624 JJ.NOV.r3 ltl)l PAGE 11 



552 
553 
554 
*55 
956 
557 
»58 
959 
560 
5«i 
562 
563 
564 
565 
9«6 
547 
9)8 
569 
970 
9H 
972 
973 
574 
975 
976 
177 
978 
979 

58a 
9|l 
912 
1(3 
984 
985 
9)6 
987 
988 
989 
590 
991 
591 
993 
99 4 
995 
996 
997 
998 
999 

tee 

6(2 

4(3 
6e4 



C81246 

eel 2*19 

f BJ256 
1812*4 
(8127; 
88f 2 7 6 
3Bi3«2 

mift 



101312 

281314 
081312 
081310 
1(1316 
10134; 
08>34« 
•01392 
009394 



001396 
B01360 
001386 
101374 
1(1481 
001406 
8(1412 
1(1416 
{01410 



10141] 
081414 
0(1432 
111440 
9(1446 
0(14)2 
0(I4»6 
1(144: 
£(1464 



0(1486 
001470 
0(1476 
0(1514 
0(1512 
8(1516 
6(1522 
00! 52)4 



10400J 
012777 
•l2777 
013777 
017700 
8427«( 
0227(8 
0014*1 
(0(000 



10(003 

!7j0(0 
001022 
176556 
177774 
0000(2 



176544 
176J40 
176560 



STtOI 



104000 

ll»7»7 101021 1785H 

112777 172000 176474 

(1S777 001022 176914 

017700 176912 

042700 177767 

0217(0 000000 
(01401 
0000B0 



Ottll 



1040(0 
H2777 
812777 
0l37»7 
•l77(0 
0417(0 
122701 
0(1401 
0(0(00 



104000 
8U777 
012777 
(137'7 
0l77(0 
042700 
022700 
0(l4«l 
00(000 



100030 
1720(0 
001022 
176446 
17T767 
011011 



100000 
172111 
011022 
1?»401 
17»747 
010010 



176414 
176431 
176490 



Still 



176370 
l7*J»4 
1744»4 



GH3I 



104000 

1H777 llllll 174314 

112777 17J001 

11S777 011022 

017700 171336 

1J17H 0102(1 

i(i4ii 
0(0000 



ot!4i 



174311 
174340 



SCOPE 

«ov 

MOV 
MOV 
NOV 

SIC 
CMP 

■eo 

HALT 



scopc 

MOV 
MOV 
MOV 
MOV 

«ie 

CMP 
BED 

W ALT 



score 

MOV 
MOV 
MOV 
MOV 
■10 
CMP 
ICQ 

halt 



scope 

MOV 
MOV 
MOV 
MOV 
• 10 
CMC 

»eg 

MALT 



•COM 

MOV 
MOV 
MOV 
MOV 
• IT 
■ CI 
HA L T 



•l!f88J|p31JP jLINt TVPC CNAILC (1 LINE TYPE 13 



»,7!°00ipdiupi 

OflUtflOPC 
•DSRrR0 

»l77774IP.l 

•iiM 

• •4 



Ull»2B|pO«Ur 

»l7800B|POSUPi 

DBUt»*B»C 

•OSRiR* 

»17?767|R1 

»li?l 

• •4 



•10S030KOBU* 

•iTini noBuri 
oaujiioic 

•OSPlRl 
•1777*71*! 
•l»l«l 
144 



«ll|000i»O»UP 
»l7a0B«i»O»UPl 

oeuf »nofe 

•OI«»Rl 

»l7f767jRI 

•III"! 

i»4 



uiii00(«Qiur 

• l7lHl,»01Ufl 

0Bui»»0PC 

•OSRiRl 

»20|rRl 

.•4 



i LOAD OllPlAT 1,0, 

jStAo or" 



DllRlAY *,e. 
oI»PLAV ITAT 
TO SITS t il 



ATUl REGISTER 

iMASK — 
iTCST RI 
.SHOULD NOT CHANGE LT VALUE 
I LINE TYPE CNAILC 1A1LE0 TC INHIBIT 
j CMANQ I NO OP LlNETyPC VALUE 



j BLINK ENABLE 81 BLINK • ! 

f LOAD OII^LAT R,o, 

(READ OIBpLAY STATUS RESIST?* 

(MASK TO SIT 1 " 

I TEST RI 

j BL INK BIT FAILED TO RESET 



i BLINK ENABLE it BLINK «1 

j LOAD DISPLAY R,c, 

IREAD DISPLAY status register 

( MASK TO 8|T 3 
I TEST R| 

i BLINK BIT FAILED tO SET 



fILINK ENABLt •! BLINK >0 

{load sisplay i,e, 

IREAD -•- 



SISPLA 
OISPLA 
TO BIT 



AY STATUS RESISTS 
• 3 



MASK 
ITEIT RI 

IILINK CNAILC FAILCO TO INHIBIT 
I CHANGING tf THE ILlNK UT 



iLP CNAILC «i LPp0 

j LOAD 01IRLAT »,e, 

|READ STATUS 

I 

ILlBHT PEN 'L»B »Ct IN fRRCR 



sT.4e/i!T*4i Instruction test II maInoeo*ii.ddgtb.b 

liDCTBB?Pll 



HACTUii24 29.NBV.7S U|S1 1ASC U 



6B6 
6P7 
6?8 
6P9 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
629 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
6S7 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 



001516 
081530 
1(1596 
0(1544 
0C512 
081596 
(81562 
003544 

001566 
0(1570 
101576 
001604 
801612 
1(1616 
108622 
111616 
001630 



1(4000 



1H777 
(12777 



110141 176?64 

171111 1762*1 

(18777 011022 1743H 
8l7700 174276 
13271! 011201 
111411 



104(00 

•ll777 11201! 174214 

812777 172000 176211 

•13777 001022 171040 

•17700 1742S* 

042710 174377 

122711 01111! 
111411 
(00(00 



0T19I 



Stt6l 



1(1632 
IU6S4 
l!t64 2 
1(1690 
1C696 



104(00 

•12777 113600 176161 

»1177? 17|!!0 I76j9« 

1H777 001022 171174 

- 117711 17*171 

109662 0427I! i7»377 

1116*6 022711 0134(0 
08167: 001401 
0(1674 001000 



STI7I 



001676 104(00 

(01700 012777 USUI 17*il* 

1(1706 !l277» 171011 

201714 013777 011012 

8(1712 117711 171124 

1(1726 0427H 174377 

1(3732 022701 001000 

001736 001401 

101740 000000 

00174: 104000 

811744 012777 112411 174058 

181792 01277? 17211! 17*144 

(11760 013777 001122 174(44 

111766 017701 174042 

08S77: 04270! 174377 

8(1776 022700 B01000 

88!0«2 0014»1 

B0!0fl4 ' ~ - 



Still 



GT19I 



SCORE 

MOV 
MOV 
MOV 
MOV 
UT 
BEQ 
HALT 

SCORE 

MOV 
MOV 
MOV 
MOV 

! ,e 

OMR 
BEG 

HALT 



SCORE 

MOV 
MOV 
MOV 
MOV 

S 10 
CMP 

•to 

HALT 



SCORE 

MOV 
MQV 
MOV 
MOV 
810 
CMP 
BEG 
HALT 



SCORE 

MOV 
MOV 
MOV 
MOV 
BIC 
CMP 
BEG 
W ALT 



•U1141, (oiur 

«ir|M»i»OBUFl 



•Oil*" 



•llflRB 
1*4 



»ii|00B, posur 

•l7jl8«,P08Url 

OBU|»»DRe 

•DSRiRB 

•17J177.R! 

•!.»• 

.♦4' 



•111*11,. OSUP 

dlu[*«Die 

•OlltRl 
•171177.RI 
•WMI 
1*4 



I LP ENABLE »1 LP«l 

j LOAD OISPLAY ,,c. 
IREAD STATUS 



jLlSHT PEN FLAG SET IN ERROR 

{INTENSITY LEVEL ENABLE «t LEVEL PI 

(LOAD DISPLAY p,C, 

I READ DISPLAY STATUS REGISTER 

iMASK TO BITS 1.10 

ITEIT Rl 

i INTENSITY LEVEL BITS 6-iB FAILED TO RESET 



j INTENSITY LEVEL ENABLE .1 LEVEL »7 



iLOAO display i,o 

j kEAO - 4 " 



0[»RL*T B.C. 
OlIltAV STAT 
TO B|T1 l*}l 



STATUS RESISTER 



I MASK ,. 
ITEIT Rl 

i INTENSITY LEVEL BITS 8-1! FAILED TO SET 



»i!}08»HOlUf j INTENSITY LEVIL ENABLE >1 LEVEL »4 



•i7»0«0i»OBuri 

OBUHPO-- 



_.£»10RB 
•OSRiRl 
•l74l77|RI 

•5iji,«l 

.♦4 



iLOAO display i,e. 

j READ DISPLAY STATUS REGISTER 
IMASK TO BjTS |.<! 
I TEST Rl 

i INTENSITY LEVEL BIT II FAILED 



•HIJllnDBUr {INTENSITY LEVEL ENABLE il LEVEL P2 



«17|l«»i»0BUPl 
oluJ»»Dr- 



BUf»»ORC 
•DIRtRl 

•l74177,P8 

•iifMi 

l»4 



iLOAO 0|IPi,AY *,e, 
i READ 81 



I MASK 



oiiprAY *,e, 

DISPLAY STATU 
TO BITS fit 



STATUS REGISTER 

•T 

ITEST Rl 

ItNTCNSITY LEVEL BIT » F»aEO 



G T-4e/ G ?-4< instruction test n mji1ndec-ii*ddg t b"b 
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659 
660 
*«1 
6«2 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
♦ 73 
674 
675 
676 
677 
678 
679 
6(0 
681 
689 
683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
69S 
694 
695 
696 
697 
698 
699 
TUB 
TBI 
782 
783 
784 
785 
786 
787 
788 
789 
710 
711 
712 



«e!g«6 

481010 
223016 

ee30i2 

823036 

(e!0*2 

881046 
0B!2»0 



te!2>2 
»e!0i« 

08.306} 
888070 
001076 

((!l>2 
00(186 
983112 
003114 



001116 

(due 

803126 
083U4 
00ll«2 
(03144 
0B8H2 
8031(6 
(0(160 

883162 
«88l«4 
!0!l72 
083200 
?B32»6 
183212 
881216 
■01232 
801234 

38328* 
003230 
(03236 
001244 
»0I2«2 
28(21* 
721262 
1203266 
803270 



184080 
012777 
&12777 
U13777 
8l778e 

«427«0 

022700 
001481 
080000 



184008 
11*777 
«127'7 
(l«777 
017700 
042720 
022700 
001401 
000008 



184000 
H*777 
(l2777 
013777 
017708 
042708 
022700 
001401 
000800 

104000 
012777 
012777 
(13777 
0l7 7 «0 
84S70B 
02*728 
081401 
080802 

104000 

im 

B13777 

wi* 

(4*7(( 
02*708 
081401 
080000 



10*200 176004 
1720B0 176000 
001022 176020 
176016 
174377 
000400 



10i600 1717*0 



0T*2I 



ST*H 



17J8BB 
0(1022 
17575* 
174377 
000400 



<7(734 
I757»4 



SCoPt 

MOV 

«0V 

MOV 

MOV 

B|C 

Cm* 
Bte 

HALT 



teen 

MOV 
MOV 
MOV 
MOV 

• 16 

omr 

■CO 

malt 



•1222BBi|0BUr 

»,7 a 000,»osuri 

OSuJkORC * 
RQSRrRIH 

»i7jj; 

»40f »l 



j INTENSITY LCVSL ENABLE U LEVEL 01 



J177|RB 
»R0 



|i0»O OtS^I AY »,C. 

,HEAO OlBPLAY ITATU8 RIBISTER 

I MASK TO BITS (-.0 

I TEST R0 



*12J60»i»OBUr 
•i7|(((i»0Bur< 

o|u!»»o(e 
igiMH 

«l7AJ77|R( 
(Mil 



j INTENSITY LEVEL BIT S [AILED 



j INTENSITY LEVEL ENABLE •( LEVEL 97 



|»R( 



• •4 



ILOAO 
(READ 
1 MASK 
I TEST RS 



DlKLAT (,e, 

biIplav stat 

TO BITS 8-,e 



STATUS REGISTER 

1° 



i INTENSITY LEVEL ENABLE FAILED TO INHIBIT 
I INTENSITY LEVEL CHANGE 



iQRAPMPLOT INCREMENT REOISTIR TEST 



1741SS 179*74 

17*000 171670 

001022 17(7i( 
1797K 
0(1777 
000000 



174177 171(31 
1790(0 17(6*4 
0(1(22 17(64* 
17(644 
((1777 
17*000 



6t*2l 



SfMI 



0(102* 17»6(( 
17?»M 
((1777 
124000 



8f*4| 



SCORE 

MOV 
MOV 
MOV 
MOV 

Bte 

OMR 
■EO 
HALT 

SCOPE 

MOV 
MOV 
MOV 
MOV 
HO 
JMP 
SCO 
HALT 

'CORE 

MOV 
MOV 
MOV 
MOV 

! ie 

OMR 
■CO 

MALT 



(i>fiMi(0(ur 
•l?((((|(0(url 

DBUEKOPC 
*XRgS,R| 

HTT'i"! 
•s.«( 

1*4' 



•17*177, *osur 
•i7|(((t*Diur; 

OSUlXCPC 
•XR(S.R| 

«17|(((|R( 
1*4 



158i»D(Ur 

•»r 



OSuMCORC 
(XpJf.Ri 



•t(«(i(iR( 



ILOAO GRAPhPLOT COUNTER 

START BIMLAY 

READ iNORf MEN* REfllSTER 

MAtK TO (ITS 19.1S 



iSRAPMRLOT REGISTER IN ERROR 



j LOAD SRARhRLOT COUNTER 

flTART DtS-PLAY 

j REAO INCREMENT REGISTER 

I MASK TO SITS H-10 

i GRAPHPLOT REGISTER IN ERROR 

i LOAD ORARkRLOT COUNTER 

(START OISSLAY 

(READ INCREMENT RESIST*? 

I MASK TO SITS K.l( 



iSRAPMRLOT REGISTER IN ERROR 



bbGTesTPtl 


714 




715 


(83*72 


716 


203274 


717 


20t3«2 


718 


221310 


719 


103316 


720 


203322 


721 


203326 


722 


22333: 


723 


003334 


7 J< 




725 


023336 


726 


003340 


727 


103346 


728 


281314 


729 


803362 


730 


803346 


731 


(03374 


732 


903482 


733 


003486 


734 


80341} 


735 


(83416 


736 


1034(0 


737 




73B 




739 




742 




741 




742 


283432 


743 


(03434 


744 


2B!43 2 


7<5 


(034»0 


746 


(08446 


747 


003494 


748 


(83460 


749 


283464 


750 


28(470 


751 


0(3472 


752 
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104080 
01*777 

B13777 

017788 
2427(8 
02*7(0 
(014(1 
000(00 

104000 
(1*777 
(1*777 
(13777 
004737 

(1*777 
8l3 7 7* 

(177(0 
042780 
0227(0 
001401 
00(000 



104880 
(1*777 
Bl*777 
(1*777 
(13777 
(04737 
017700 
022780 
001481 
000088 



175SIB 
17BS14 
17(534 



i794»« 



17412S 
17|9(( 
8(18*3 
175534 
001777 
((*((( 



174100 
17*000 

((1(22 17(4T| 
(i*34( 

17«(T7 17»4*6 
((1(22 1754X 
17949( 
8(1777 
(0(0(8 



12*0(0 179370 

((1*92 1793*4 

17*0(0 179360 

0010*2 179J76 
«1*34( 
17937* 
((1293 



OtMl 



ct«i 



SCORE 

MOV 
MOV 
MOV 
MOV 
■IC 
CMP 
(Eg 
MALT 

scope 

MOV 
MQV 
MOV 
JSR 
MOV 
MOV 
MOV 
• IC 

Cmp 

BEO 
HALT 



•iniaffsoiuf 
(i7|(0(i*o(uri 

OBUfKOfC 

•xrSs.rs 

•177*i*I 

•9S| 

.♦4 



(iT*i((i(0>ur 

»fsj(V 



ji»»«((j(o»un 

Dlut>(0|C 
7 f BL*T 

n»|(77*(0»ur 

<**' 



j LOAD GRAPhPLOT COUNTER 

iiTART DISPLAY 

jRlAO INCREMENT REGISTER 

1 MASK TO BITS 19.10 

iORAPHRLOT REGISTER IN ERROR 

ILOAO GRAPAPLOT COUNTER WITH 

(START DISPLAY 
itXECUTI A PROGRAM DELAY 
■ (.0*0 SRARHRLOT NO ENABLE 
I START 0!J»L»T 

tRflo Increment register 

I MAIM TO »lT| tS.le 
iARE THEY (9UA L 3 

iSRAPMRLOT RtOIITER OHANSIC WITHOUT 
I THE ENABLE BUNG SET 



(TEST THAT THE X POSITION RlBlSTER CA N BE IflAPfO C B RREOTLT 
I USING GRAPHPLOT X 



BT»7I SCORE 

MOV 
MOV 
MOV 
MOV 

m 

MOV 

cmp 

BEG 

HALT 



»12|(B(|(0»UP 

*1I|3i*DSUPi 

*I»i(((l»0(UF2 

OBUfMOPC 
7|0LAY 



»»•» 

r«4 



jtOW INTENSITY . SET CRAPHPLOT X MODE 
SET X POSITION 
ILOAO STOP 
{START THE OiSRLAT 
lEKECUTE A PROGRAM OELAY 
■REAO X POSITION 
i 

iX POSITION (E'SISTeR TAlLGC TO LOAD 
iPROPERLT USINS GRAPHPLOT X MODE 



r.T-4e/<:Y-4< I n st"u<:t1on test !> n»! N BEe-ii»DOCTB-B 
nbOT(9?Pll 



in 

76< 



754 
755 
756 
7'7 

759 80S474 

759 le!47 4 

7(12 80!5«« 

761 101512 
7«2 00S52B 

8BJ526 

7«5 101536 

7«6 ««!54j 

747 88!5<» 

7«8 
769 
770 
771 
772 

773 MS546 

774 1H5«8 

775 mm 

776 101914 

777 101512 

77s tmi« 

779 001604 

762 lit til 
7(1 101614 
762 00t6l6 

763 
764 



«*088 
012777 

B l27Z* 
01*777 

013777 

004737 

017700 

0227^0 
00l4Bl 

000080 



104000 
0U777 



01277 

01J77J 

0047S7 

017700 

023700 

001401 

000000 



122080 
006525 
172000 
001022 
«12340 
179320 
000529 



179316 

mm 

17SS24 



126001 
0|i252 
171000 
001122 
012340 
17>290 
001292 



179?« 
171234 
17»2»2 



iflST THAT THE X P0|lTlQ N REGISTER C»N « 10*010 CoRRECTLY 
iUHNS GP-APMPLOT X 



07281 



scope 

MOV 
MOV 
MOV 
MOV 
JSR 
MOV 

Cmp 
■to 

HALT 



«12J000i»Q0Ur 
•5,»t»61jr. 

•1?|000|»[>BU,2 

OBUEUDPC 

7|0W*t 

•»»»«• 

i«4 



itOH INTCNIJTT 

{set X POSITION 



S(T ORAPH PLOT X MODE 



ILOA0 ITATUl REsfBtCR A. STOP 
jLOAO THE oUPLAY P.C. 

{execute » ppoopam oelay 
i read x position 



jX POSITION "(SliTC* MM 
(PROPERLY UIINO GRAPH PLOT X 



TO LAO 
M80E 



jfE$T THAT THE T POl'T'ON REGISTER CA N II Lo»OED CgRRECTLT 
IUl|N6 G"»PHPLOT T 'MODE 



SCORE 

MOV 

MOV 

MOV 

MOV 

JSR 

MOV 

cmp 
•l» 

HALT 



•*i|Mii»o»uf- 
•i»fj.»csuri 

il7|«ll|»DSUPK 
O0UMPOPC 
»|0C*Y 
•YPPMl 

i«4 



iLOH Intensity . set graphplot y 
[set y position 

1L0A0 STATUS PISISYtR At STOP 
jLOAO THE SllPfe*? »,e, 
jfMCUTE A PjOOPAM OELAT 
J READ Y POSttlON 

It position Moiste* rtuic to loao 
IPPOPCRLY using craphplot Y MODE 



6T-*e>fiTi44 instruction test :i ma i NPEB»it«oosTB«B 

nBOTBB?Pil 
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766 
767 
768 
769 

790 001690 

791 U0!6'2 

792 001630 

793 00!6)6 

794 00!6*4 

795 00i65 2 

796 00S656 

797 e0!66a 

798 08!666 

799 001670 

180 

en 

802 
883 
884 
885 

886 003672 

887 BB!6'4 
886 88!7»2 
(89 801718 

810 003716 

811 001724 

812 B0!732 

813 001740 

814 001744 

815 001710 

816 001794 

817 00>7l6 

818 009760 
819 

820 00S762 

621 001766 

822 00!772 

883 001774 
824 
825 



104000 

§iim 

012777 
01'777 
00473$ 
017700 
021700 
001401 
000000 



104000 
012777 

012777 
012777 

013777 
0047J7 
017700 
022700 
001402 
000000 
000406 

017700 
022700 
801401 
000600 



jfEsT THAT THE T POSITION WHITER CAN BE L0*0E0 C RrECTLT 
lUStNG 0«APMRtOT Y JOQE 



126000 17»i7» 
000529 179106 
172000 179l»J 
0(U22 179210 
011341 
179176 
800929 



atsii 



•COPE 

MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
CHP 
»E0 
HALT 



•9t|f*Dluri 

ftiisiii*oiup2 

OSUfMDPC 
7,BL*T 
«YPBS|R! 
PMIfPp 

• •4 



ILOH INTENSITY . SET 0«APNPt,OT Y MODE 
(SET T POSfTiON 

LOAD STATUS REQISfER Ai STOP 

LOAO THE SIIPLAY P,c, 
(EXECUTE A PRqORAm OEl'T 
fPIAD Y POSITION 
I 

|T POSITION RBSIITIP. PAJLIC TO LOAD 
I PROPERLY USING GRaPhPLPT Y MOOE 



iteST I H AT Tut " • J POSITION RC.ilTIPS 6 *N «£ LOABEO CORRECT^ 

•gSiNe g*aphplot x <» T pool 

ITEST ro" PROPER SELECTION OP X jND V RESISTED! 



9iia 



121000 179l20 
001234 I79il4 
124000 17SU0 
001432 l7li04 
171000 
011122 
011340 
i7fii« 

001234 



179072 
001432 



OtSlI 



SCOPE 

NOV 

MQV 

MOV 

MOV 

MOV 

MOV 

JSP 

MQV 

CHP 

«E8 

HALT 

SR 

MOV 
CMP 
•ES 

HALT 



<isM0iuc«ur 
*lii»liP0IVp2 

px«i> l *osur3 
*i7iiiii*osur4 

OSuiftORC 
7,0C*Y 

•xpii|p| 
*i*1MI 
>** 

0T3I 

•YPBS.RI 
P1«S»|P| 



MCOE 



iLOH INTENSITY • SET SRAPMPLOT X MOOE 
{SET X POSITION 
(SET SPAPjjPLOT Y 
jSET T POSITION 
ILOAO STATUS RSCISTER Ai 
' ,OA0 TtjS Sl|Py*Y P.C, 
t A M08R 



JTOP 



XECUT 



IRAN OELAY 



'read X POSITION 

i 

jORAPHPLOT X MOOE PA I LED TC SELECT 
IX POSITION PR1PEPLT 

iREAO Y POSIIION 

i 

(V POSITION PESISTEP fAjLSC TO LOAO 
I PROPERLY UP INS ORaPHPlOT Y MODE 



6T«40/r:T-44 Tn9T1uCT|0N TEST II M»IN D EC,il-ODCTB-B 

nfxsTRsTPii 
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1127 
628 

ei? 

630 

eai 

633 
634 
835 
636 
637 
838 
839 

e'e 

841 
642 
843 
844 
645 
846 
847 
848 
849 
850 
851 
859 
653 
854 
655 
856 
857 
656 
659 
660 
861 
862 
663 
864 
665 
866 
667 
668 
669 



008776 
80*000 
00*006 

80*012 
2*016 
00*024 
004032 
004036 
00*0*2 

!e 4 s*4 

804046 



204054 
00«0»6 



061088 
801062 
80*070 
104076 
004184 
00*142 
00*120 
80*114 
10*130 

00*114 

88*136 
80*1*0 

80*142 
86*1*6 
00ll>2 
00ll>4 



104000 
012777 
0l2?77 
012777 
01*777 
013777 
004737 
017700 
082700 
001408 
000000 
000406 

017700 
0227*0 
001401 
000000 



116000 
001777 
001777 
178000 
001022 
012340 
174726 
001777 



174712 
001777 



ITtST THAT THE X>Y POSITION REGISTERS CAN BE R88ET 
(USING POINT DATA MjiOE. 



1 4 P 






012777 


116000 


175014 


005077 


178012 




00'077 
012777 


175 B 1 B 
172000 


175004 


013777 


001022 


175020 


00*737 


012340 




017700 


175014 




001402 






000000 






000404 






017700 


175004 




001401 






000000 







8t32l 



SCOPE 

MOV 

CLR 

CLP. 

H V 

MSV 

JSP 

MOV 

aco 

MALT 
BR 



•ii|000ipD8ur 
•obS'i 

•DBUr? 

*17|000|*OBur3 
OBUffPOPC 
7.0LAY 
•XpBS.Hg 

■ ft 

ST3J 



«0V •VP08l«» 
BED ,M 
HALT 



jLOW INTENSITT • POINT MODI 

(CLEAR X POSITION 

(CLEAR Y POllTjON 

(LoAO STATUS "»" REGISTlRi STop 

(LOAD DISPLAY 0,e, 

|EXECUTE A PROGRAM OELAT 

IREAO X POSITION 

l HAS IT I? 

X POSITION "E6UTER FAILSC TO RESET 
(USING POINT DiTA mOOC 

i REAO Y P08.IT Ion 
j MAI IT 07 
Y POSITION REGISTER PAILSC TO RESET 
iUSINS POINT 0AT4 MODE 



it*ST THAT THE X-Y POSITION REGISTERS CAN II SIT 
lUBINC POINT DATA «00E. 



174732 
174726 
174722 
1747U 
174732 



ef33 1 



scopi 

MOV 

MOV 

MOV 

MOV 

MOV 

JIB 

MOV 

CMP 

BEO 

HALT 

BR 

MOV 
CMP 
■EO 
HALT 



•ll|000|POBUr jLON INTENSITY • POINT MODE 
!||| „ position 
KT Y POI tlON 

LOAO STATU? A REGISTER. STOP 
LOAO 8IIPLAT I.Ct 
EXECUTE A PROGRAM OELAT 
REAO X POSITION 
HAS IT lEtt 



»iTJ!i»CBuri 

«1777,»5BUr2 
»17|000i»OBUr3 

OBufxoPe 

7.DLAY 

•xpSj.ri 

•i77>,PI 
1*6 

GTIJ 

•YP0fi»8 



X POSITION BE8 1 ITER fA.I L eG TO SET 
USING POINT OiTa mOOC 



jREAO Y POSITION 
(WAl IT lEtl 

|Y POSITION ""IITER tk\\\t TO IET 
I USING POINT DATA MODE 



DBCTBBTPtl 


671 




872 




673 




874 




875 


00*156 


876 


00H60 


677 


00*166 


878 


00*174 


879 


00«2«2 


880 


00*210 


881 


00*216 


882 


00*222 


883 


00*226 


684 


00*232 


685 


00*234 


886 


00*236 


III 


00*240 


889 


00*244 


190 


00*250 


891 


80*289 


892 




893 




894 




895 




!'» 




897 


00*284 


858 


8042(6 


899 


00*264 


900 


10*272 




00*300 


002 


00*306 


903 


10*31* 


984 


10*320 


9!5 


10*314 


926 


20*330 


907 


00*332 


908 


00*334 


909 




910 


00*336 


911 


00*342 


912 


00*3*6 


913 


00*3<0 


014 




915 





H*qlltr|2« J»»N0V.73 llt»8 PAQE 18 



104000 

012777 
012777 
012777 
012777 
013777 
004737 
017700 
022700 
001401 
000001 
000406 

01*788 
022701 
001401 
000000 



ittiT *h*T the »«r posit ion registers can ie loaded correctly 
iosjNc pojnt oata mode 



104000 




GT34I 


ICOPE 


l^Vt> 


116000 


174634 


MOV 


012777 


801282 


174630 


MOV 


012777 


001292 


174624 


MOV 


012777 


171000 


17*420 


MOV 


013777 


001022 


174*34 


MOV 


004737 


019340 




J|R 


017700 


174630 




MOV 


022700 


001252 




CMP 


001402 






no 


000000 






HALT 


000406 






BR 


0177*0 


174614 




MOV 


022700 


001252 




CMP 


001401 






Ho 


000000 






HALT 



•11|800(*OIUP 

»i8|2,»osuri 
•tin.pQBur? 

#17.1000|»OBUPJ 

OBU'MOPe 

7.0LAY 

•XPOS.Rl 

•1282, K| 

r«6 

BTll 

»YPQS,R0 
•1882 ,R0 
■ *4 



i LOW INTENSITY • POINT MODE 

ilET X POSITION 

(SET Y POSITION 

ILOAD STATUS REGISTER k, STOP 

j Execute a prqoram delay 

jREAO X POSITION 



iX POSITION "E8I8TER PAlLSC 
(USING POINT DATA MODE 

i«EAO Y POSITION 

i 

iY POSITION REGISTER PAlLCC 
■USING POINT OATA MODE 



116000 
000529 
000529 
179000 
001022 
0123*0 
174532 
000529 



174916 
010929 



174536 
174932 
174516 
174012 
174536 



iTI|T THAT THE X»V POSITION RCOjsTERS CAN BE LOADED CORRECTLY 
jBUNS PO|NT OATA MjiOE " 

8T35I 



SCOPE 
MOV 
MOV 
MOV 
MOV 
MflV 
JSR 
MOV 
OMP 
• EO 
HALT 
BR 

MOV 
CMP 
IEO 
HALT 



•1D6000|*S«UP 

*9i|f*oiurt 

P9t|»»Dlurt 
•l7|008t»O0UP3 

OBUf»»ope 
7,o6ay 

•X»DS,R0. 
•5|| i Rl 
f«» 

«T« 

PYPPl.Rf 
•9||«R0 



ILOM INTENSITY • POINT MODE 
(SET X POSITION 
ISlT T POSITION 
-' ■■" STATUS " " 



1L0A0 



US REGISTER A, STOP 



|CXECUTE A PROGRAM OELAT 
(READ X POSITION 

I 

jX POSITION RESISTS" FAlLSC 
JUSING POINT DATA MODE 

iREAO Y POSITION 

i 

|Y POSITION REGISTER TAlLSC 
lUIING POINT DATA MODE 
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917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
929 
929 
930 
931 
932 
933 
934 
935 
936 
937 
93S 
939 



«2<332 
104354 

aa<3»2 

10*370 
804376 
004484 
104412 
■04416 
(04432 
904426 
004430 
004432 

104414 
■04410 
10i4«4 
104446 



104000 
■12777 
lj.2777 
012777 
112777 
013777 
004737 
■l77l0 
022790 
0014«2 
000000 
00041*4 

I1T7H 
122710 
001411 
000010 



ittST TH*T THE X»Y lOSlTIo" RASTERS OAN b£ LqAOCD CORRECTLY 
iUHNS POINT DATA H(OE 



116000 174441 
011011 174434 
lli777 174431 
172101 174424 
101022 174441 
012341 
174434 
001111 



174421 

Hi777 



0TJ6I 



SCOPE 

MOV 
MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
CMP 
B£0 

halt 

• R 

M V 
OMR 
SEO 
MALT 



•ll|110|»OBUr 

ig^osur. 

»lT77,»0SUr« 
»l?jlll|»BBUP3 
DBufiPOPC 
7 f OLAY 
•X.SSiPl 

•■»»* 
■♦• 

STJ7 

•YPOjlRI 

nnr.ii 

r«4 



iLOW INTENSITY • POINT MCOl 

iSET X POSITION 

ISET Y POS|T|ON 

jLOAO STATUS R(B|StER A> STOP 

(EXECUTE * PPOGRAM OELAT 
IREAO X POSITION 

iX'POIITION lEOISTtl TAlLiC 
(USING POINT DATA MODE 

jREAO Y POlHIoN 

I 

!y POSITION 'E8ISTCN FAl L »C 
iUIINQ POINT DATA MODE 
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941 
942 
943 
944 
945 
946 
947 
048 
949 
951 
951 
952 
953 
954 
955 
956 
957 
958 
959 
96Z 
961 
9<2 
963 
964 
965 
966 
947 
969 
969 
970 

i'* 

972 
973 
974 
975 
976 
977 
978 
979 
910 
SSI 
9i2 
983 
9(4 
905 
98« 
9S7 
9B8 
999 
991 
991 
992 
993 
994 



114410 
104492 
(04496 
1)4492 
1114(4 
(144(8 
J0«4»2 
(24416 
(04502 
10»Sl* 
(14514 

(045(1 
(04514 

00453a 
(0*5(2 
(04534 

(115(6 
1149*2 
(045*6 
104500 



004512 
(04554 
1045(0 
(04584 
10*596 
(04970 
(1*574 
104600 
0046'4 
(1*610 
114619 

004623 
004636 
004632 
(04634 
10*636 

1(4641 
1146*4 
11*690 
11*692 



114011 
013711 
■12720 
00*1?1 
109121 
(1(711 

«l*t»l 
H9720 
•t'711 
0H7T7 
(0*737 

■197(1 
022711 
111412 



001416 

■1*711 
122701 
■01401 
1011(1 



104111 
013700 
«1»7H 
ll*lll 
■19021 
11(711 
019720 
112730 

im\ 

(147ST 

H7700 
122701 
001402 
000000 
101406 

■ lT7H 
122780 
001401 
001001 



itiST THAT LflW VCCIOR INCREMENTS X AND Y AXl a PROPERLY 

I COUNT ! 



nina 
ii«0ii 



linn 
111111 
■■■in 

171111 

«i«M 
11(341 

174332 
011111 



174316 
111111 



111122 
116111 



linn 
020111 
121011 
172101 

niua 

012341 

174231 
011777 



17*11* 
111777 



ST17I 



17433* 



(COPE 

MOV 
MOV 

on 

MOV 
MOV 
MgV 
M6V 
MOV 
JSP 

MOV 
CMP 
l|B 

88!! 

iei 

HA L T 



0(UC»M* 
*ltl*(*ll(>9 

is;; 

nti'iBito* 

•lj|*>4 

•inniiiu 

OtUEMDPc 

T,ot»r 

•XPlSiRI 

•lit* 

i*t 

SMB. 

pypoSiRI 
•Irl" 

»•* 



jLOAO "POINT MOOE" 
(CLEAR X AXl( 
CLEAR Y AxIS 

load "long vector mode" 
(preset "bilta x axis" 
iprEsct "Delta y axis" 

LOAD "OIlitAT (TOP" 
LOAD THE BlIPliAY P.C, 
{execute A RRoSRAM DELAY 

ipEAO X Axil 
(BIB IT INSWMENT IT 1 
VII 

NSl InBRCrSNT X Axis BY 
(LONG VEOTgP MGOE PAlLtB 

(READ Y AXIS 

(DID IT INePEMINT if 1 

fYE( 

NO. InOREmENT Y AXIS BY 
(LONG VECTOR MODE PAILEO 



ifCST THAT LON« VECIQR MOOE oCCRimEnT X An6 T AXIS PropSRlY 
(COUNT 1 



sfwi 



17*2(4 



(DOPE 

MOV 
MOV 

CLP 
MOV 
MOV 
N 9 V 
MOV 
MOV 
JSP 

MOV 

OMP 

•IB 

HALT 

IP. 

MOV 
CMP 
BED 
HALT 



OSUi»"! 

•lil»Mf <»»« 

KM 

<!>♦ 

•U|B(B|((4* 
•(ISBli jl>» 
*2.lillll!>» 

•miiiiiii 

OBUttBOPC 
7.D(AY 

•X»BS|R| 

•»»TMB 
••( 

8TS| 

•YPGS.Rl 

*tn',p« 

.44 



(LOAD "POINT MODE" 

(CLEAR X AX IB 

(CLEAR Y AXIS 

(LOAD "L0N8 VECTOR MOBI'.' 

(PRESET "OIL!* X AXIS" 
PRESET "OlLTA Y Axis" 
LOAD "BttPLAT ITOP" 
LOAD THE DllPLAY P.C, 

lEXECUTE A PROGRAM DELAY 

i READ x AXIS 

• D 10 IT 9te«EMfNt |Y 1 

I VII 

NO' OEBRErCNT X AXIS BY 
(LONG VECTOR MODE PAILEb 

(READ Y AXIS 

iOlC IT DECREMENT |Y 1 

(YES 

iNOi OECPEMENT Y AXIS IT 
(LONG VECTOR MOOII RAILED 



eT-4e/sT.<< Instruction te»t II MAiNOte;,<»DOsTa.B 
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M ACYU.(24 »9«N0V.73 I0ljl RASE j t 



996 
997 
998 
999 

10?a 
l(ei 

1003 
ia?4 
1005 

10P6 
10Z? 

lies 
iae9 

Jala 

1012 

1(13 

1014 
1015 
1016 
1017 

idle 

1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 



it«T that ions vecior soot 

ICOUNT a«l777 



ae<«S4 

H04696 
0046*2 

90461)6 

(0467a 

001674 
00<7«0 
0017*2 
904704 

l\VA\ 

904714 

804726 

00*732 
004736 
00474g 
004742 
004744 

004746 
904792 
004794 
00479 6 
004760 

004762 
884744 
90479.6 



ib4b0b 

018703 00i777 
012704 000001 



104000 
013700 
012720 
00*001 
009020 
012700 

m:ii 

012720 
01»777 
004737 



8t»9l 



»C PE 

MOV »1777,«3 
NOV « 1( R* 



001022 
116000 



110000 



172000 
001022 
012340 



174194 



017700 174120 

020400 

001402 

000000 

000411 

017700 174106 

0204(10 

°01402 

000000 

000403 



009204 
009303 
0013*0 



scope 

GtS9A| MOV 
MOV 

clr 
clr 

MOV 
NOV 
MOV 
MOV 
MOV 

Jan 

MOV 

CMP 

BCD 

MALT 

BR 

MOV 

CMP 

BC9 

HALT 

Br 

INC 

ore 

BNC 



OBUE.R0 

•U|(0(|t()f 

(0)4 

KM 

•Ul*00|(0t* 



«i»»BM|(0lt 
OBUt 9*000 
».0t»T 

*XRBS,R| 
R4.RB 
• •• 

0T4I 

•YP0»|RB 

R4,-«0 
i»6 

GT*f 

R4 
R] 

ST39A 



INCREMENT t AN6 1 AMS PROPfRLY 



iter up a counter 

I PRE9CT TNI CONPARCO VALUE 

j»|T UP R8 
(LOAO "POINT MOOC" 
(CLEAR X Anil 
(CLEAR Y AMIS 

I load «L0N8 Vector mooe" 

PREIET "OtlTA x AXIS" 

i preset "Belt* r Axis- 
{load thc oiiplay p,e, 

lEXCCUTC A pRqORAm DELAY 

(READ X AXIS 
lARI THEY EQUAtT 
|YEI 

|N0< InCREmENT X Axis VIA 
ILONO VECTOR MODE PA1LID 

(READ V AX|* 
{ARC THEY EQUAL? 
| YE J 

|N0> Increment y axis via 

ILONG VECTOR MODC PAlLtD 

j INCREMENT EXPECTED V*IUE 
FINISHED? ' 

iNO) test *ore oata 



smU^': 4 ' 'NBTRUCTION TEST II MA 1 NOEC. ll.ODSTB.B 

nnsTBB . pli 



"Aeytt,j2« ai.Nov.73 iei,» rage 22 



1032 




1033 




1034 




1035 




1036 


004770 


1037 


00477 2 


1038 


904776 


1039 


90(0(2 


1040 




1041 


0090«6 


1042 


00!010 


1043 


0050J4 


1044 


90)090 


1045 


9090(2 


1046 


009024 


104 7 


00S090 


1048 


901032 


1049 


901094 


1050 


001040 


1051 


(01046 


1(52 




1053 


0050(2 


1054 


0090(6 


1055 


9(90*0 


1096 


(01062 


1057 


0(9064 


1058 


1059 


(09066 


1060 


009072 


1061 


009074 


1(62 


105076 


1063 


005100 


1064 




1065 


009132 


1066 


009104 


K67 


ittlft 


1068 


00511a 



!oOulT™77»br 9 V " 10 " * *N0 Y AXIS PROPERLY 



104000 
012703 
'127(4 
0l2 7 0( 

104000 

(1*700 

012720 
009(2a 
009020 
012720 
010920 
01(520 

(12*10 

013777 
0047S7 

01770B 
020400 
001*02 
00(0(0 
(00412 

017700 
020400 
001402 
0(0(00 
000404 

0(9209 
005304 
009303 
001337 



002000 
00i777 
020001 



001022 
116000 



110000 



£72000 

((1(22 174(04 
(1(340 

17*000 



173766 



0T48I 


SCOPE 




MOV 




MflV 




MOV 


BT4(A, 


SCORE 


MOV 




MOV 




S LI * 




Ci R 




MOV 




MOV 




MOV 




MOV 




MOV 




JSR 




M dv 




CMP 




BE8 




SiV 








MOV 




CMP 




BED 




NA L T 




BR 




«NC 




OEC 




DEC 




»NE 



»20|».R1 
•2(|(l»l9 



OBU[<R( 

•ill°((|f(>* 

(()• 

((>• 

•i(l*0(|(()« 

RS ( |()« 

R»!|»)« 

DIU?9»0le 

7 .0LAY 

•XROflRl 

i.6 

8T41 

»YPB*iR9 
R4.RB 
• *« 

ST*» 

RS 
R* 
R3 

ST4BA 



jSET UP A 60UN9ER 

IPRESET THE COMPARED VALUE 



■SET UP R0 

(LOAD "POINT M90E" 

I CLEAR X AX|( 

iclE*r y axis 

ibOAO "lons vector mooe" 

(PRESET "OILTA X AXIS" ' 
(PRESET "DiuTA Y Axis" 

jLOAO THE OlMLAY p,c, 
IEXECUTE A RROSRaM OELaY 

(READ X AXIS 

I ARE THEY EQUAL? 

(YES 

INO. DECREMENT X Axis VIA 
ILONO VECTOR MODE FAILED 

I READ v AXIS 

(Are they eouali 

I YES 

|N0. DECREMENT Y AXIS VIA 
ILONO VECTOR MOOE PAtLCO 

j Increment "Oemta x«y" 

(DECREMENT EXPBOTEO VALUE 

(FINISHED? 

INO" TEST M ORE DATA 
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10721 
1071 
1272 
1073 
1074 
1075 
1176 
1077 
1078 
107 9 
1180 
1081 
IBS! 
1083 
1084 
1085 
1016 
1087 
1288 
1089 
1090 
1091 
1892 
1193 
1094 
1095 
1096 
1897 
1098 
1099 
1100 

nu 

1122 

ue3 

11P5 
11B6 
1107 

lies 

1129 
1110 
llil 
1112 
1113 
1114 
111S 
1116 
1117 
1118 
1119 
1120 
1121 
1122 



j TEST T H AT X AND Y •»!» INCREMENTS PROPERLY 
lUSlNc SHORT VECTOR HQOE 
.COUNT 1 



805112 
00!ll4 

Be!i3a 
00:124 

001126 

ee!U0 

001134 
005140 

00S144 
00ll'2 

B0)l«6 
00!l62 
J0H46 
105170 
005172 

001174 
00l2«0 
005284 
00!2»6 



104000 

013700 «01022 

012720 116000 
005020 
009020 

012720 106000 

012720 000201 

012710 172000 

013777 001022 17S7»0 

004737 012340 

017700 173674 
0227*0 000001 
0)1401 
000000 
000406 

01»7«0 173660 
022700 000001 
001401 
000000 



GT41I 



scope 
mov 

MOV 

c u r 
cl> 

MOV 
MOV 
MOV 
MOV 
JSR 

M V 
CMP 
BCQ 

halt 

BR 

MOV 
CMP 

•to 

MALT 



OBUfeRP 

•lt|000«(ll« 

(01* 

(!»• 

•10|000| (01* 
»20»i (01* 
•1780001 (0) 
OBUf»»OPC 
7.DLAY 

•xpgSiR« 

»!•!• 
1*6 

0T4» 

•TPpS.Mt 

»!.!• 

>*4 



■ SET UP R0 

LOAD "SCT POINT MOQC" 
(ClCAR X AxIS 

I CLEAR V AXIS _ , 

LOAD "SET SHORT VP.CT0R MOCE" 

(PRISIT "OILTA » »NB OtLTA »" 

(LOAD THE DISPLAY PC 

iixtcutc a program oelat 

(READ X Axis 

! ARE THCY fSUAt? 

1 vet 

NO> InCREuEnT X AXIS 'AILED UJl N G 
I SHORT VICTOR MODE 

i READ Y AX(S 
•ARC THEY EQUAL? 
YIS 

I NO INCREMENT Y AXIS FA.IL.SC 
(USINO SHORT VECTOR MODI 



I TEST THAT X AND Y *»!• OCCRlHINt PROPERLY 
iUSINO SHORT VECTOR MOOS 
(COUNT 1 



»0)2t0 1040)0 

005212 013700 001022 

001216 ^12720 116000 

00)222 0)5)20 

101224 00*02) 

001226 01272) 106000 

001232 0127S0 0J0301 

10)236 012710 171000 

109242 013777 001022 173602 

005250 004737 012340 

005254 0l77«0 17S5T6 

20)260 022700 001777 

00)264 011402 

00)266 000000 

00)27) 000406 

005272 01770) 173562 

005276 022700 001777 

ae!3«2 00I401 

00)304 000000 



SCOPE 

MOV 
MOV 
CLR 
CLR 
MOV 
MOV 
MOV 
MOV 
JSR 

MOV 

CMP 

BEO 

HALT 

•R 

MOV 
CMP 
•IB 
HALT 



DBU!iR» 
»H|000| (01* 
<!>• 
tl>» 

tll|»0B|(O)» 
*2)fBll|0>* 
»1»|0B8|<IJ 
DBU! iPOPC 
7.DLAY 

•XPQSlMf 
il??7."! 
■ *6 

QT4J 

•VPOS.RS 

•1T?7."« 
r«4 



■SET UP RB 

LOAD "SIT POINT MODE" 
ICLCAR X AXIS 

jCLEAR Y AxU „ „ 

ILOAO "SET SHORT VjOTO" MOCE 
(PRESET "DELTA X AND DELTA Y" 

iLOAO THE fitfPLAy PC 

1 £XCCUtC A PROGRAM DELAY 

j READ X AXJS 

(ARC THEY EQUAL? 

{IS! OECREMCNT X AXIS PAILIO USING 
i SHORT VECTOR MODE 

i READ Y AXIS 
ARC THEY EQUAL? 
I YES 

NO OEflRCMENT Y AXIS rAl.t&C 
1 US I NO SHORT VICTOR MODE 
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1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 



001396 
00)310 
001314 
10)310 

10)324 
00)326 
00)332 
405336 
00)340 
10)342 
(0)346 
001310 
005354 
0013*2 

00)366 
001372 
001374 
005376 
005400 

10)402 
101406 
20541) 
101412 
001414 

001416 
001422 
001424 
00)426 



104000 
012703 
0l27«2 
0127)4 

104000 
013701 
012710 
00*020 
005020 
012720 
01142) 
012710 
013777 
104737 

017700 
020200 
001402 
000000 
000411 

01*701 
121200 
001402 
000000 
000409 

0627(4 
005202 
00533J 
001337 



iflST THAT X AND Y AX(S INCREMENT PROPIRL* 
{USING SHORT VECTOR MODI 
ICOUNT §»77 



000077 
000001 
000201 



001022 
114000 

104000 

172000 
001022 
012340 

173464 



173432 



300201 



0*431 



Ct'SA, 



175470 



SCOPI 

MOV 
MOV 
MOV 

BCOPI 

MOV 
MOV 

S L " 
CLR 
MOV 
MOV 

MOV 

mSv 

JSR 

MOV 

CMP 

BEO 

HALT 

SR 

NOV 

CMP 

BEO 

HALT 

BR 

ADO 

INC 
OEC 

one 



*7»|R3 

*!si»R« 



OlUliRB 

ntl»» »*<•»♦ 

<!►♦ 
(§>« 

t iiiBiBiiii* 

R4,|l)» 

•innitiia 

DBUf.POPe 
7.0LAY 

•xpgs.Ri 

R2,*0 

.♦« 

0T4J 

•YP0*.R» 
Rj,*0 

0T41 

•2fliR« 

R2 

Rl 

OT*»A 



•SIT UP A COUNT LOCATION 
SIT UP THl COHPARIO LOCATION 
(SET UP "OILTA W 



■IIT UP RB 

LOAD "BIT POINT DATA MODE" 
(CLEAR X AXIS 
{{LIAR Y All! 

(LOAD "SIT SHORT VECTOR MOC|" 
I PRESET "OILTA X AND OELTA Y" 

(LOAD THE 8ISPLA* PiC, 
UxiCUTI A PROSRAM OELAT 

i READ X POSITION 

ii are They eoual 

YES 

Increment x axis paired usinq 

(SHORT VICTOR M00E 
i READ Y POSITION 

ARC they equal 7 

(YIS 

INCREMENT Y AXIS PAt|,lO USInS 
(SHORT VECTOR MODE 

(ADO oelta x-y 

i INCREMENT EXPECTED VALUE 
(DECREMENT COUNT, PINISHED? 
(NOi TEST MORE DATA 



cT»4e/eT-<< Instruction test ii m*indec-h«odstb"S 

r>t)GTB9?Pll 

11(2 
1163 
1144 

lit; 

1166 

1167 121430 1)4000 

1168 001432 01S70J 

1169 001434 t 2702 

1170 »0»44J 01« 7 04 
1171 

1172 00!44« 104000 

1173 00!4>0 013700 

1174 001494 012720 
1179 fglASg B B 5a2a 

1176 001462 009020 

1177 B01484 012720 

1178 00l43 e 01042b 

1179 001472 012710 
till B«476 013777 
1181 10(904 004737 
1182 

1183 001910 0177(0 

U84 0019S4 020200 

11(9 001916 001402 

1186 201920 000000 

1187 001922 000413 

IMS 

1189 001924 017700 

1190 001910 02021*0 
U'l 80193J »014«2 

1192 201934 000000 

1193 001936 00(4!"5 
1194 

1199 001940 062704 

1196 001944 009302 

1197 801946 009303 

1198 00!9»0 001337 
1199 
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itEst 


THAT X 




1 (|S INS 


SHORT 




iOOUNT 


77"0 




QT*4 1 


SCOPE 


000077 




MOV 


001777 




MOV 


020301 




MOV 






scope 


001022 


GT44A j 


MOV 


116000 




MOV 






S 1 " 






CLR 


106000 




MOV 






MOV 


172000 




MnV 


0(1023 171346 




MOV 


012340 




JSP 


173342 




NOV 






CMP 






BEfl 






HALT 
8R k 


17S330 




MOV 






CMP 






ace 






HALT 






IP 


000201 




ADD 






oce 






DEC 









•77|P3 

»l777,Pj 

•]0|01ll4 



OSUf »R8 
•11|000|(0)4 

n>* 
(»>♦ 

•10JH00I I0)« 

P4,|»). 

•tTf»0l|(«l 

09U[t»0PC 

T.DtAV 

*XPfiS|P( 

"a.?i 



8T4» 
•VPt'i 

»»»»« 
.»* 

ST«! 

•mm* 
"2 

R3 

bt<«* 



R0 



jUT UP A eOUNT L08ATI0N 
(SET UP THE pOBPARfD LOCATION 
iPRESET THE "DELTA X.V" 



ilET UP »l 

ILOAO "IET POINT OaTa MODE" 

(Clear x axis 

CLEAR T Axil 
ILOAO "ICT IHOIT VECTOR MOCE" 
IPRCKT "DELTA X ANO DELTA *" 

ILOAO THE SIMLA* R,e, 
lEXECUTC A PPOSRtM OCLAT 

IREAO X POSITION 
(ARE TMET EQUAL 
YES 

IOECRImENT X AXII PAIlED USING 
IIHORT VECTOR MODE U 

iREAO V POilTjsN 
(ARE THET EQUAL » 
|YEI OECPEHlNT 

lOECREMENT T AXII FAILED USING 
IIHOPT VECTOR MODE 

iAOO "DELTA X.V" 
j DECREMENT EXPECTED VALUE 
(DECREMENT COUNT, FINISHED! 
INO. TEST mORE OATA 



ct.40/;?,4i Instruction test n maInoec»ii"ODgtb"b 

DOOTBSVPfl 
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12(1 

1202 

12(3 

12(4 

12(5 

12(6 

12(7 

12 e 8 

12(9 

1210 

1211 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

1221 

1222 

1223 

1224 

1225 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1235 

1236 

1237 

123a 

1239 
1240 
1241 

1242 
1243 
1244 
1245 
1246 
1247 
124g 
1249 
1250 
1251 
1252 
1253 



ifEST that x and y ah* increments properlv 

ju»INO RELATIVE POINT MODE 
1 COUNT 1 



»015»2 104000 

J01594 013700 001022 

201960 012720 H6000 

901964 009,3, 

009986 005020 

(0157-0 012720 130000 

001574 (1272, 000201 

001600 012710 172000 

J01604 013777 001022 17S240 

001612 «0«7S7 01»34l 

001616 017700 173234 

001622 022700 000001 

001626 001402 

001630 000000 

001632 000408 

101694 017700 173220 

8(1640 022700 000001 

(01644 001401 

(01644 000000 



SMS I SCOPE 
MOV 
MOV 
CLP 
CLP 
MOV 
MOV 
V 

U,R V 



88 



MOV 
CMP 
IEO 

malt 

BR 

MOV 
CMP 

ica 

MALT 



OBU|*RB 

*it|a00,!0)t 

(g>* 

IBM 

PlsflllffiM 

«l*i»Mi<l« 
oiy!#»Ofe 

»i'B|i*T 
•XPOliRI 

*U9* 
>«« 

BT4I 

•yppS,R| 

»!.!! 

1*4 



Test that x and t ax s decrement properly 

IUHN8 RELATIVE POINT MQoE 
I COUNT 1 



JIET UP R8 

ILOAO "SET POINT MODE" 
j CLEAR X AXIS 
I CLEAR Y Axil 

(LOAD "KT RELATIVE POINT *ODC» 
I PRESET "DELTA X ANO DELTA Y" 

(LOAD THE OI»PLA» PC 
■EXECUTE A PROGRAM delay 

(REAO X AXIS 
(ARE TmEY eBUAl'i 

|yei , 

fNO. ImO«m*NT X AXIS PAJLEO USING 
I RELATIVE POINT NODE 

iREAO Y AXIS 
(ARE THEY EQUAL? 
|YE8 

I NO INCREMENT » AXIS PAlLSC 
I US INS RElaTI.VI POINT MODE 



0016)0 104000 

80169J 013700 001022 

00!6»6 (12720 U6000 

*(!6«2 009,2, 

001664 009020 

0016*6 012720 1300(0 

801672 012720 020301 

U(!676 012710 17(0(0 

(01702 013777 001022 173142 

001710 004737 012340 

J017I4 01T700 173136 

(01720 022700 001777 

9(1724 001402 

201726 000000 

9(1730 000406 

8(1732 0177(0 17S122 

001736 022700 001777 

((!74j 0014*1 

0(1744 000000 



oT«»l 



SCOPE 

MOV 
MOV 
CLP 
ClR 

mSv 

MOV 
MOV 
Hoy 
JSP 

MOV 
CMP 
IEQ 

malt 

BR 

MOV 
CMP 
BtS 
MALT 



OBU[fRI 

•11|PII|(I)4 

<0» 

(8>« 

•13M0P|(0I« 

P20|Stil0U 

*l*|SfS|(l| 

0Buh*0Pe 

7|BLAT 

PXP0«|R| 
tl7?7,R| 
• •« 

ST47 

PYPfS,R| 
»17?',R| 
1*4 



jlET UP RB 

(LOAD "IET POINT MoOE" 
(CLEAR X AXll 
|ClCAR Y Axil 

(LOAD "SET RELATIVE POINT fOOE" 
IPRESET "OILTA X AND DELTA Y" 

( LOAD THE DISPLAY PC 
■EXECUTE A PPDBRAM DELAY 



X AXjS 

IARE THEY EQUAL? 



iREAO 
iVES 

INO. DECREMENT X Axis PAJiEO UsInC 
iRELATfVE POINT MODE 

j REAO Y AX|S 

i are They ebmaL? 

(YES 

(NO CECREMENT Y AXIS PAIiBC 
IUSINO RELATIVE POINT MODE 



Bt .4 P /rT-4< Instruction test H maInDecu-ddsTb-b 

OOGTRbTpII 



"AGYll,»24 25-N0V.73 10191 »*« *T 



lift 
1236 
1257 
1258 
1259 
1263 
1261 
1262 
12«3 
1264 
1265 
1266 
1267 
1268 
1269 

I2?a 

1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
12(0 
12)1 
1262 
1213 

Wli 

1266 
12§7 
12)8 
12)9 
1292 
1291 



JU7»1 012703 010)77 
il!7»4 0i27)a 001101 
101700 012704 000201 



Bi!764 
ae!766 

00!77j 
Sl!776 

(01002 

l(lec6 

101011 
men 
001013 

206026 
111032 
li()l4 
101136 
111140 

00104! 
00I04» 

01(1*0 

11(0*2 
10(0*4 



104001 
0l37«B 
0l27?B 
0(002) 
0)802) 
012720 
01042) 
012711 
013777 
004717 

01*70) 
02000) 
0)1412 
0)0))) 
0)0411 

01770) 
02)2)1 
0)1402 
0000)1 
00040) 



001122 
116000 



130000 

172000 
101022 
012340 

173024 



173012 



i f e$t that x anO y axis increment properly 

lUSlNS RELATIVE P0I!»* "ODE 
leOUNT 0-77 



6T«7»| 



173H0 



B)(0»6 062714 000201 

201)62 0)9002 

0)il64 0)9303 

0)1166 001337 



icope 

MOV 
MOV 
MOV 

SCOPE 

MOV 
MOV 

S L " 

CLR 

MOV 
MOV 
MOV 
MOV 
JSR 

MOV 
CMP 
■CO 

H*i T 

«r 

MOV 

CMP 

BES 

HALT 

■0 

400 
INC 
DEC 
•nE 



•77|"3 
•2)t»R4 



DBUriR" 

•11)0001(0)* 

(0)4 

(■>* 

•19 )00|(1>* 
R4, 0>» 
•17 000K0) 
Dill :»»0Pc 
7 1 St»Y 

*XPB»iRf 

■ »» 

8T4| 

•VPS*!*! 

«2.S» 
i«6 

0T4! 

»20»iR4 

"J 

03 

0T4JA 



ittT UP * COUNT LOCATION 

i SET UP THE CONRAREO LOCATION 

I SET UP "0ELTA ».Y» 



ilET UP 00 

ILOAO »«T POINT OiTA MOOE" 

jOLUR x «»!! 

(OLCAP) Y Axis 

LOAD "ItT RELATIVE POINT COOS" 
(PRESET "OELTA X ANO DELTA Y» 

iLOAO THE 8I00LAY PiC, 
iCXCCUTt A PROORAM OELAT 

(READ X POSITION 
■ARC THEY COUAL 
YES 

InOREmENT X AXIS PAI L IP UIInG 
iRELATIVE POINT MODE 

I READ Y POSITION 
i ARE THEY EQUAL 7 
lYIS 

I INCREMENT Y AXIS FAILED USING 
iRELATIVE POINT MODE 

i ADD OELTA X-Y 

INCREMENT EXPICTEo VALUE 
I DECREMENT COUNT, FINISHED) 
iNO> TEST (,ORE DATA 



nbCTsB? 


Ptl 


1293 




1294 




1295 




1296 




1297 




1298 


006070 


1299 


11)072 


1310 


216076 


13)1 


0)1102 


1312 


1)1106 


1313 


1314 


001110 


1315 


111114 


13)6 


il'l'l 


1317 


!lU22 


1318 


101124 


13)9 


lltllg 


1310 


00IH2 


1311 


0)1136 


1312 


(01144 


1313 




1314 


101110 


1315 


0061)4 


1316 


HI 1*6 


1317 


00*16) 


1318 


101102 


1319 


1011*4 


1120 


1321 


11117) 


1322 


011172 


1323 


111174 


1324 


111176 


1325 




1326 


101200 


1327 


011204 


1328 


01(206 


1329 


00(21) 


1339 
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ittST.THAT X ANO Y-»Xi) DECREMENT PROPERLY 
jU«!NO RELATIVE ROINT MODE 
ICOUNT 7*.0 



1)411) 

012711 000077 

012712 001777 
012704 020101 

104011 

H1700 001022 
01272) 110100 

0)')*) 
00502) 

012720 130000 
11042) 

010710 i72000 , . 
013777 001022 1727)0 
004737 012341 

01*710 172702 

020200 

101402 

000100 

100413 

017700 J72670 

020201 

001401 

010100 

000415 



UfiSI 



Ct*0A| 



SCOPE 

MOV 
MOV 
MOV 

SCOPE 

MOV 
MOV 
CLR 
ClR 

m5v 

MOV 
MOV 
MOy 
USR 

MOV 

CMP 

IEO 

HALT 

)R 

NOV 
CMP 

sco 

HALT 
IR 

ADO 
DEC 
DEC 
0NE 



•77|R3 

•iTViRl 

«Sl|01iR4 



oauEtRi 

•lt|000i(0»« 

<S>* 

(IX 

•1100101(1)* 

R4,l0)« 

•l»|00»i(03 

OBUfflOPC 

7|0LAY 

0XPO»|R0 

R2»?» 
i*l 

OT«f 

♦Yppli 01 

RS,R0 

.*« 

0T4f 

J20i,.R4 

R2 

R 3 

0T4|A 



18ET UP A COUNT LOCATION 

j JET UP THE COM'AREO LOCATION 

(PRESET THE "OtLTA X»Y» 

iSET UP Rl 

{LOAD "KT POINT OATA MOOt" 
(CLEAR X AXll 
CiCAR Y Axil 

(LOAD "KT RELATIVE POINT iPOOl" 
IPRE3ET "DELTA X AND OELTA Y» 

iLOAO THE SlIRL'Ay P,C. 
(EXECUTE A PROORAM OELAT 

iREAO X POSlTlSN 
■ARE THEY EQUAL 
I YES 

1 DECREMENT X AXIS FAILED USINB 
(RELATIVE POINT. MODE 

( READ Y POSITISN 
j ARE THEY EQUAL t 
YEI OECREMENT 

OEOREMENT y a«is paileo USINB 
(RELATIVE 0OINT MOOE 

(ADD "DELTA X.Y" 
■DECREMENT EXPECTED VALUE 
(DECREMENT COUNT, FINISHED! 
1 MO. TEST MORE OATA 



Instruction test H M*!NOEc-n-oDOTe>B 

mgtrbTpii 
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1532 








H33 








1334 








1335 








1336 








1337 








1338 


32(212 


104000 




1339 


281214 


012703 


020077 


1340 


20( 220 


2 127*4 


000001 


1341 


80(224 


012737 


l7«10l 


1342 






1343 


881232 


104000 




1344 


201234 


013700 


301022 


1345 


00 6 2 42 


2 12720 


116002 


1346 


20*2*4 


01 m So 2 a 

»B B * V 




1347 


00(246 


005020 




1348 


00(250 


013720 


001036 


1349 


22*2>4 


012720 


120000 


1350 


00(260 


005020 


172201 


1351 


001262 


2ll712 


1352 


2012*6 


013777 


001022 


1353 


001274 


204737 


012342 


1354 








1355 


1013*0 


«l77»2 


172554 


1356 


001314 


220400 




135 7 


00I3R6 


001402 




1358 


101310 


000000 




1359 


121311 


000405 




136^ 
1361 


101314 


005237 


001236 


1362 


201310 


0052*4 




1363 


20(312 


205303 




1364 


12(314 


0013«3 





1 10*0 STATUS 6 TEST 

■ USE GRa'HPLOT X MOQE TO TEST V AXIS [S INCREMENTED BY 
|"SCALE« REGISTER 



ST49I 



SCORE 

«0V 
HOY 
NOV 

SCORE 

MOV 
NOV 
CLR 
CiR 

m5v 

MOV 

c,r 

MOV 
MOV 
JSR 

MOV 
OHP 

seo 

•R 

INC 
INC 

oco 
■ne 



«77|R3 



DSAVt 



D8UE.R2 
•11|22»| (0)* 
(0>» 
(»>♦ 

OSAVE, («)• 
•111002, (()♦ 
(2)4 

»17|l»8|(l| 

oaui#»ORe 

7.0I.AY 

• YRj)S,R| 
R4.RB 

It* 

OTS| 

OSAVE 

R4 

"3 

8T«|A 



i«CT UR EXECUTION COUNTER 
BET UR COMPARED DATA 
ISET UR BASIC TLOAO 1T*!U? B" 



j SET UR 12 

Road "roint mope" 
(clear x axis 
Clear y axis 

ILOAO »«T StAtUl B" 

ILOAO "SET ORARNRtoT X MOOE" 

i L OA0 «X OrARHr^bT DATA" 

iLOAO fHC DISPLAY R,C. 
lEXMUTE A PROGRAM DELAY 

i READ Y AXIS 

j COMPARE To EXREOTrO VALUE 
I ARC THEY tSUALt 
(I.OAD "STATU! 1" r*I L EO TO LOAO 
J THE Y AXIS CORRECTLY 



i INCREMENT THE STATUS B COLNT 
I DECREMENT THE EXECUTION CCUNT 
ITEIT mO"E DATA 



GT'Ae/rT-* 1 tNlT'ueTlON TESf II MAtNOECallvDQQTB"B 

DDGTBB?Pll 

1366 
1367 
1368 
1369 
1370 

1371 221336 10*220 

1372 221332 2ll7(3 020077 

1373 221314 »i272« 002001 
J3 7 4 20*3*0 0t2 r S T l 7 4l0i 00l03 s 
1375 

1376 1013*6 104202 

1377 2213(0 013722 

1378 22131* '11711 

1300 SI*3«| §05010 

1381 901364 213710 

1382 0.(37, (1272, 

1383 221374 2(8010 

1384 (21376 212712 

1385 00(402 013777 

1386 221410 02*737' 
1387 

1388 221414 017700 

1389 22(410 041781 

1390 021414 222400 

1391 80(416 021401 

1392 12(430 000(00 

1393 00(492 200425 
1394 

1395 12(434 205237 

1396 00(440 225204 

1397 22144} 0(5303 

1398 B0(4»4 0(13*1 

1399 

i4ee 80(4*6 

1401 201454 

1402 20(462 
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i L OAD STATUS B TEST 

jUlE G»A'HRLOT T MOQE TO TEST X 4 xtS II INCREMENTED BY 
!««CALS"> REGISTER 

Of 101 



001022 
116221 



201036 
11*002 

172022 
0^1021 
012342 

17143* 
174020 



001036 



1714*2 



SCORE 

MOV 
MOV 

MOV 

SCORE 
OtSIA, MOV 

MOV 

S L " 

CLR 
MOV 
MOV 
CLR 
MOV 
MOV 
JlR 

MOV 

ite 

OMR 
BEO 
HALT 
BR 

INC 
INC 

Die 

BNE 



212777 174121 1713*8 Gf50B| MflV 
212777 172221 1713*2 MQV 
213777 20122! i7l3»2 MOV 



»7T|R3 
*i>!} 

*l7|l2l|0SAVt 

DBUgtRB 

till*»B|(H* 

<2>» 

tit* 

OSA»C,l»(» 

•lUeimisJ* 
at* 

•171111,(1) 

P|Uff»D»C 

'•OfcAY 

•XRCl.Rl 
•17fM«|Rl 

.♦* 

STS|1 

OSA.VE 

«4 

R 3 

OTB|A 

n»!ii»A#o»ur 
ti7ii0i', *oiun 

DBUE*»Df'C 



iSET UR EXECUTION COUNTER 
(SET UR COmPARIO DATA 
(SET UR BASIC "LOAO STATUS 



jSET UR BB 

ILOAO "ROINT MOOE" 

(CLEAR X AXIS 

(CLEAR Y Axil 

(LOAD "BET STATUS B" 

(LOAO "SET GRARHPLOT Y Moot" 

ILoAD "Y GrArHrLoT PaTA" 

jLOAD THE OIBRLAY R,C, 
(EXECUTE A PROGRAM OELAT 

jREAO x Axil 

MASK TO SIT) 1-9 
(COMPARE TO EXPECTED VALUE 
(ARC THEY EQUAL? 

LOAO "STATUS 1" r.lLEO TO LOAD 
1 THE X AXIS CORRECTLY 



j INCREMENT THE STATUS 1 COLNT 
I DECREMENT THE EXECUTION CCUNT 
I TEST MORE OAT»' 
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14 e 4 
14P5 
14(!6 
14e? 

i«eu 

1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1422 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1490 
1451 
1452 



321542 
B2i544 
00(550 

je«5»4 
80(560 

02(5»4 

80(572 
0015*4 
80(6*0 
20<694 
«2!6i2 

82(616 
00(624 
20(626 
80(630 



20(632 
22(636 

80*642 
2(646 
22(612 
20(616 
22(664 



013702 
012720 
012720 
012722 
012722 
0137*7 
004737 



021022 
114002 
001777 
000000 
172000 
001022 
012341 



I TEST Tn«T THE EOOC FLAG, |S NOT $£T AT l77Ti2 



22(470 


1B40BB 






826472 


013700 


001022 




20(476 


012722 


116000 




12*5*2 


012720 


001777 
220002 




22(506 


01272B 




20(512 


012720 


172220 




20(5*6 


013777 


001022 


172326 


£0(534 


004737 


012340 




22(532 


032777 


200042 


172316 


02(536 


(101401 






10(540 


000000 







Sf5ll SCOpE 

MOV 
MOV 
MOV 

«5v 

MOV 

JSR 

BIT 
8E0 
MAI.T 

ieOCE r L »G TEST 



OBU7>RP 

»ll}000»(0Ht 

»1777.(.,). 

•0,i»i* 

»1JJ»0«»(8>«, 

obue»»opc 

»4B|»OS« 
1*4 



(LOAD POINt 
IkOAO » 

(LOAD STOP 
(START 

(EXECUTE A pRqOrAm DELAY 



jERROR, EDGE FL*C JET ON 1777,0 



IEBGE '(.AG TEST 

i test that excceojns ♦» axis sets edge pus 



124000 

013702 001022 

012720 116000 

012720 00i777 

012722 000000 

012722 110000 

012720 200001 

012720 000000 

2l27?0 172000 

21377? 001022 172240 

004737 012340 

032777 000040 172230 

001002 

002000 

000424 



0t"2l SCOPE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
M V 
NOV 
MOV 
JSP 



OBUf rR0 
•li|»02|<0)4 
»1777,(||» 
««,!»)♦ 

*itl**'i(0>* 
*i.lg>* 

<»i|«)« 
•171000. (0)» 
OBUf i»OPc 
7.DLAY 



BIT 
INE 
HALT 
BR 0T98 



»40|»CI« 



IL9A0 POINt 
(LOAD MAX X 
ltO»0 V 

LOAD LONG VICTOR 
ILOAO OETA X 
(LOAD DELTA 7 
(LOAD STOP ' 
(START DISPLAY 
i EXECUTE A PROGRAM DELAY 

iTEST SIT t 

jEOOE FLAG FAILED tO SET 



isBB-TBsT, TEST THAT THE EDGE FLAG CLEARS 



i?2l»6 



80(670 032777 000041 172156 
20(676 001401 
20(700 000002 



MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
JSR 

•IT 
•M 
MALt 



BBut>R» 

•UfPBIllBtt 

»t7?7,<|)* 

»0,|0)»* 

»1»S«0II|(0»« 

OBU!»»OPe 

>,flfc«Y 

■40|»DSR 
r*4 



iLOAO POINt 
I LOAD X 
LoAO Y 
(LOAD STOP 
UTART OIIPLAT 
(EXECUTE A PROGRAM DELAY 



jCRROR, KOBE PLAGE FAILED TO CHAR 



r>DGTBB?PH 






1454 








1455 








1456 








1457 








1458 








1459 


22(702 


104000 




14(2 


02(704 


013702 


001022 


1461 


22(712 


8l2720 


11*000 


1462 


22*714 






1463 


22(720 


012720 


SflSSI 


1464 


92(734 


0J2?22 


112000 


1465 


ee'"2 


01*7*0 


020001 


1466 


201734 


012720 


000080 


1467 


22(740 


nmi 


172080 


1468 


20(744 


213777 


001022 


1469 


2217*2 


004737 


012340 


1470 








1471 


22(756 


032777 


000040 


1472 


00(7(4 


221202 




1473 


22(766 


000008 




14 7 4 


00«770 


000424 




1475 








1476 








1477 








1478 


221772 


013700 


001822 


1479 


22(776 


012722 


116020 


1480 


207012 


012720 


000000 


1481 


22»2«6 


012720 


000000 


1482 


807212 


012720 


172200 


1483 


227216 


013777 


001022 


1484 


227224 


004737 


012340 


1485 








1486 


007230 


032777 


000840 


1467 


207036 


001401 




1488 


007040 


000000 





MACYU.I24 2S-N0V.73 101(6 PAGE 32 



(EDGE l L AG TMT 

itEST THAT EXCEEDING AXIS SETS EOGE FLAS 



Gt»J| 



172100 



172070 



SCOPE 

MOV 
MOV 
MOV 
MOV 
MJV 
MOV 
MOV 
MOV 
MOV 
JSR 



•IT 
BNE 

HALT 

BR GTBJ 



0|U{tR» 
»11|80»«(0)* 

im 

#1110001 (0)4 
*»l|0l»»0>» 
»«M0)4 
•l*}*0*«(t)4 

o»uf»*ope 

7,0t*Y 



P4I|»D»R 



(LOAD POINt 
(LOAD MAX X 
L0« Y 

LOAD LONG VCCtOR 
(LOAD OITA X 
IkpAO DELTA Y 
ILOAO STOP 
(START DISPLAY 
(EXECUTE A PROGRAM DELAY 

ifliT *IT S 

iCDBC PLAG FAILED TO SET 



ISUB-TlsTi TEST THAI THE EDGE P^AG CLEARS 



172026 



172016 



MOV 
MOV 
MOV 
MOV 
MflV 
MOV 
JSR 



dbuE'rp 

*U|*0'l(8lt 

«•}•)• 

«0ii»>* 

»17»800i(0}« 

OBUMPOPC 

7,DtAT 



BIT »4(|*OSR 

BEG i*4 
HALT 



■LOAD POINt 
(LOAD X 
|LOAO Y 

jLO*0 STOP 

(START DISPLAY 

(EXECUTE A PROGRAM DELAT 



(ERROR, DCOi FLAG FAILED TC CLEAR 



gt««/sti«< Instruct ion test ll maInoec-h -dostb.b 

DbCT»flT(ill 
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1450 
1491 
1492 
1493 
1494 

149; 

1496 
1497 
149S 
1499 
1900 

isei 
15?2 
ise3 

15(4 
1505 
1*06 
19J7 

»es 

15J9 
1910 
1511 
1512 
1*13 
1514 
1515 
1516 
1517 
1518 
1319 
152a 
1521 
1522 
1923 
1524 
1525 
1526 
1527 
1128 

1529 

153 a 

1531 

1532 

1533 

1534 

1939 

1536 

1537 

1538 

1539 

1540 

1541 

154J 



00)042 
>ef 044 
10050 

00>0>4 
00)060 
00)044 

«e»0'a 

00)074 
00)100 

|eU»4 
sous 



00)ll6 032777 

007124 001002 

00)116 000000 

00)1)0 000424 



00*132 013700 

007136 012720 

I0fl*2 012730 

00)146 0127*0 

0*»i*2 01272? 

00»1*6 01S777 

00)144 004737 

00)170 032777 

00)176 001401 

00)200 000000 



00*292 
00)2«4 
00)210 
lg»2S4 
1(1210 
007224 

Mill 

007240 
M'24,4 
00)2*2 



104000 
013720 
&12720 

*1*720 
01*7*0 
012720 
012720 
012720 
015777 
204737 



jCOGE Fl»C TEST 

I TEST THAT EXCEEDING *Y A X|S SETS EDGE ri»( 



1040^0 
013700 
012720 
012720 
013720 
012721 
012720 
012720 
012720 
015777 
804737 



007256 032777 
00)2»4 001001 
2('2«6 000000 



001022 
116000 
000000 
001012 
110000 
000000 
000001 
172000 

001022 171740 
012340 

000040 171750 



GT»4I SCOPE 
MOV 
MOV 
MOV 
MOV 
MflV 
MOV 
MnV 
MOV 
MOV 
J*R 



DBU(»R0 

•ltf'00<(0)t 

*0i|0>* 

GSYI»Sij0)« 

•1100001 <0)» 

*0ilB>» 

*li|0|* 

•i'i>00i(0u 

DBU£i*OPc 
7.DLAY 



BIT 
BNE 
HALT 
*R GT»» 



•40|*DSR 
■ •I 



(LOAD POINT 
I LOAD X 
ILOAO M*X * 

|loao long vector 
iloao oet4 x 
iloao oilta y 
iloao stop 
(start display 
lexecuti a program delay 

Itest iit s 

iCO«e PLA6 FAILED TO SIT 



iSOB.T«ST, TEST THAT. T M E tDOE FLaG CLEARS 



001022 
116000 
000000 
000000 
172000 

001023 171666 
012340 

000040 171696 



MOV 


obu!<rb 


MOV 


»lt|0**l(*J« 


MOV 


»0||0)» 


MOV 


•0i]>>4 ILOAO 


MOV 


»t*|0BBl<0»4 


MOV 


oauhtope 


JSP 


'ioCat 


BIT 


M0|*OSR 


BED 


• •4 


MALT 





ILOAO POINT 
ILOAO X 

ILOAO STOP 

| START DISPLAY 

lEXECUTE A PROGRAM DELAY 



iERROR, COSC FLAG PAILtO T'O CLEAR 



(EDGE Pi AS TEST 

itEST that Exceeding 



AXIS SETS EDGE FLAG 



001022 
116000 

000000 
000000 
110000 
000000 
020001 
172000 

001022 17H00 
012340 

000040 171970 



OT95| SCOPE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

Mjv 

MOV 
JIR 

BIT 
SNE 

halt 



OSUt »*» 

»iil0*0l<*14 
"it *>♦ 

•I. S|* 
•ll|00l<(0)4 

001 0)* 
liiist.isit 
*it 000ii0i« 

QBUtfMPc 
'■SLAY 

•41 1*010 
■ 44 



ILOAO POINT 
(LOAD X 
ILOAO V 

|LOAD LONG VICTOR 

ILOAO OETA X 

jLpAO DELTA V 

(LOAD STOP 

(START DISPLAY 

lEXEOUTE A program DELAY 

itEST BIT 9 

(EOOE PLAG FAILED TO SET 



104000 

012777 100000 



gl'777 ., 

01277? 172000 

015777 001022 

004737 012340 

017700 t?i«» 

04*700 001777 

0227H0 000000 
001401 



1544 
1545 
1546 
1547 
1546 
1549 
1550 
1S91 

mi 

1954 
1955 
1556 

1557 

155 B 

1559 

1560 

1561 

1562 

1563 

1564 

1565 

1566 

1567 

1568 

1569 

1570 

1571 

1572 

1573 

1574 

1575 

1576 

1577 

1578 

1979 

1580 

1581 

1512 

15(3 

1584 

1585 

1586 

1587 



MAt N 0EeiU«O0GTB'B 



MACTlllJ*4 2J-N0V.73 19158 PAGE 34 



027270 
00)2?2 

00)300 

007314 
00)322 
00)5*6 
00)332 
00)336 
00)34 2 
007344 



00)346 
00)3(0 

«0)3«6 
10)364 
00)372 
00)4»0 
00)404 
00)410 
007414 
00)420 
00)422 



104000 
012777 

012777 
015777 
004737 
017700 
042700 
022?»0 
001401 
000000 



108000 
000077 
172000 
001022 
01*340 
1J1490 
001777 
176000 



00)424 
00)426 
00)454 
00)442 
(0)490 

00)496 
00)462 
10)466 

00)472 
S0)4?6 



104000 
012777 
0127?? 
012777 
015777 
004737 
017700 
04*700 
022700 
001401 
000000 



100000 

000025 
172000 
001022 
«1!340 
1*1372 
001777 
052000 



171522 

mm 

171550 



171444 
171492 



1713»6 
171342 
171356 
171374 



j T DOOE T 00 T ^E CHARACTER REGISTER IS LOADED PROPERLY 



GT96I 



SCOPE 

MOV 
MOV 
MOV 
MOV 
JSR 
MOV 

!' e 

ONP 
BEO 

HALT 



•10I00>I»OBUP 
•S.'fOBUri 
*l*|t|t|*PtU*Z. 
OBUFfpOPc 
7i0tAY 



PYPpS.R. 
»i?77,R| 
••»«* 



j LCAC "CHARACTER MODE" 
I LOAD "NULL" CHARACTER 

j START OISPLAY 
(EXECUTE A PROGRAM DELAY 
I READ CHARaCTeS Rgj 
I MASK TO BfTS fS.11 



i f fSo t T 77 T ™ r BH *"* 5TeR " 8 '»"R IS LOADED PRflPER L Y 
0t57l 



iERROR. CHARACTER REGISTER LOA EO In ERROR 



SCOPE 

MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
S|C 
CM* 
BEO 

halt 



»100000|»O0UP 

*77l*0BLFl 

*19}B(*.pOBup2 

DBUP.POIC 

'lOLAY 

•YPpS.Ri 

«t?77.R| 

•17|*SS(RB 

«»4 



| f "oc T 2i T ™ C CM * M0 TM M«|STCs IS LOADED PROPERLY 



j LOAD "CHARACTER "80c" 
ILOAO CHARACTER 

j.START OISPLAY 
(EXECUTE A PROGRAM DELAY 
I READ OHARiCTEi RES. 
I MASK TO BIT! 18-15 



IERROR, CHARACTER REGISTER LOAflED In ERROR 



afsai 



SCOPE 

MOV 
MOV 

MOV 
MOV 
JSR 

MOV 

Bte 

CMP 
BED 
MALT 



*10|000l«OBUP 

•25|*0B«P1 

«17|800|»OBUP2 

oauf >»0Pe 

7.0LAY 

•rpfis.Rj 

•1777, pj 
•5C*B0iR0 
1*4 



(LOAD "CHARACTER MODE" 
ILOAO CHARACTER 

(START OISPLAY 
IEXECUTE A PROSRAM DELAY 
I READ CHARAOTEI RES. ' 
(MASK TO BITS 10.15 



Ierror; character register loaded in error 



cT-oe/rT^' instruction test it m»!n°EC-ii-dd 6 t8-b 
nfiGTeeTPli 
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15P9 

1590 

1591 
1592 
1593 
1594 
1595 
1594 
1597 
1598 
1599 
1620 
16fl 
ttt.2 
1683 

I6e4 

1425 
1624 
1697 
16B8 
1699 
1610 
1611 
1612 
1613 
1614 
1615 
1616 
1617 
1619 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
162 7 
1628 
1629 
16311 
1631 
1632 
1*33 
1634 
1635 
1636 



227592 
i275«4 

397512 

B27522 
227524 
B27534 
22754(] 
(I754« 

ee>55a 

227554 
2275(4 



127549 

887562 

927579 

12)576 
9276)4 
827612 
127616 
927614 
227632 

227634 
112764: 
227644 
2276»2 
227654 
927656 

227660 
2276*4 
227672 
227672 
227674 

227676 
J277«2 
927796 
9277J2 

1(7714 



124229 
012777 
21*777 
21*777 
2137T7 
994737 
217 7 29 
242700 
222792 
991491 
000902 



Ig429g 

«1Z7?7 

0j27*T 
2l27*7 
295277 
218777 
913777 
224737 

917719 
04(799 
22(722 
2214^2 



292417 

2l7 7 82 
22(792 
991492 
992992 
292412 

017792 
04(792 
92(700 
221401 
900992 



II 

3B0052 
172920 
991022 
01(340 
171314 
201777 
124909 



114022 
091002 
991290 
100022 
171214 
172022 
091022 
01(340 

171(16 
021777 
020992 



171172 
021900 



171156 
174002 
091000 



j T EST TH*T THE CHARACTER REGISTER I J LoAOEC PRbRCrL'T 
i COOE 52 



171319 
171304 
1713«2 
171316 



STS9I 



SCOPE 

MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
B IC 
CMP 
BEO 
HALT 



•19(0001 #B8Uf 

*5(i»o»uri 

•17(902, »0BUP2 
OBUttpOPC 
7,0|i«T 
•YRQS.R) 

*xiV>*% 

112)002 ,R2 
.•4 



jLOAO "OHARACTCR MoOI" 
ILOAO CHARACTER 

i START DISPLAY 
(EXECUTE A RR08RAM OCLAT 
(READ CHARACTER RCti 
IMAlK TO iltf »••!• 



i error ( character register loaded in error 



■ TEST THAT CHARACTER MODE DOES NOT HANS THE OIIPlAY PROCESSOR 

itcsT that "null" oPCs sot chance x or y axis 



171232 
1712(6 
171222 
171(16 

171(12 
171(31 



0T62I 



SCORE 

MOV 
MOV 
MOV 
MOV 
CLR 
MOV 
MOV 
JSR 

MOV 
SIC 
' OMR 
SCO 
HALT 
BR 

MOV 
OMR 

sco 

HALT 
BR 

MOV 

sie 

CMR 
SCO 

halt 



*m'*Si»OBur 

•12i2|»0BUri 

•i0|s,»BBUrJ 

01i|SBB|»OSuf3 

•5s^4 

•17|20R,»DBUrS 

7,oC»Y 

•YRBSiRI 

U7?7,R| 

*i,ni 

■ «> 
CTIJ 

•XROS.RJ 
•!«»». «i 
• •6 



0T41 

•yRCS.RI 
»l?|S29 f R» 

»l2?a.R» 



iROINT MODI 
jil99,H00 

LOAO "CHArACtCR MqOE" 
I NULL CHARACTER 

lLOAO THE 61SPLAY RiC. 
i EXECUTE A PROBRAM DEL*T 

(READ CHARACTER RES 1 5TER 
I MASK TO BITS 19. H 



j CHARACTER REGISTER IN CRRCR 

i'RCAO x Ax!S 
IARE THEY EQUAL I 
I TCI 

■"NULL" CHARACTER CHAN«(D X AXIS 



[READ » AXIS 
MASK TO BITS ••( 



ARC THCV COMAL I 
iYES 

jttNULLn CHAtACtCR CHANCED T AXIS 



0T»4f /s'T-44 InSTRuOt'oN TEST " MA 1 njOEC^i i"DOCTB"B 



nbCTpu" 


Rll 








1636 










1639 










1642 










1641 










1642 










1643 


227716 


104202 






1644 


2277(9 


01(777 


114020 


171074 


1645 


9277(6 


01(777 


00(000 


171070 


1646 


227734 


21(777 


201000 


171064 


1647 


227742 


21(777 


10(900 


171(61 


. 1648 


227712 


2l(7»7 


000015 


1710(4 


1649 


807756 


2K777 


172000 


1710(0 


1650 


(27764 


213777 


001022 


1710(0 


1651 


027772 


924737 


012342 




1652 










1653 


227776 


017709 


17i096 




1654 


218202 


042799 


001777 




1655 


21(006 


22(722 


03(000 




1656 


2l(2i2 


22l4(2 






1657 


211214 


2(9990 






1658 


'list* 


200417 






1659 






171032 




16 fa 


9li2(9 


017722 




1661 


21(2(4 


02(722 


00(000 




1662 


218230 


201402 






1663 


21(232 


209000 






1664 


81(034 


090412 






1665 










1666 


31(234 


217700 


171016 




1667 


«l(24 2 


2427(2 


176000 




166 S 


21(244 


022709 


001002 




1669 


»l(2(( 


201401 






1670 


21(054 


229202 






1671 
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ITEST THAT CHARACTCR MoOC DOCS NaT HANS. THE DISPLAY PROCESSOR 

1 test that "ei" oocl chance x and docs not chance y ax!| ' 



CT611 



SCORE 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
JSR 

MOV 
•10 
OMR 
ICS 

halt 

IR 

MOV 

OMR 

ICS 

HALT 

SR 

MOV 

sje 

CMP 
SCO 

HALT 



*li|IISi*OBUr iROINT MOOC 



tiifi t *giur| 

«19|9 »0SU'2 

«12|20l,»liBu(3 

•ll|*OHP* 

«l7|(00,*DSUr9 

OButtRDiC 

7,D||AY 



ij,0l0,1000 

(LOAD "CHARACTER MODE" 
I LOAD "CR" 
ILOAO STOP 

I LOAD THE DISPLAY p,C, 
ICXECUTC A RROBRAM OELAT 



•TPSS.RI (READ Y AX|» 

»»»7>i"l (MASK TO BIT 

•II|I|<|0 
• •6 

QTtI 

•xRBI.RB 
*lr"S 
.*« 

ST4I 

»YPPI|"» 
•1'IIMiRI 
•t(|(|"! 
l«4 



I il-ll 



j CHARACTER RCOllTER PAILCO TO L 0A0 CORRCCTLT 

jRCAQ x Axil , 
I ARC THET EQUAL 7 
|YCI 

l"CR" CHARACTER PA^CO To XHANGCO X AXIS CORRECTLY 



iRCAO y AXIS 
I MASK TO UTS (•( 
I ARE THCY EQUAL I 
iYCS 

i»CR" CHARACTER CHANGED Y AXIS 



GT-«8/<!T«< 4 'N9TBu e T'o N TEST I' M A I nOEC-u»OOCtB-B 
I)SGTRB>11 

1673 
1674 
1675 
1676 
1677 

1673 unit 104000 

1679 (1(060 012777 116000 1707'4 

1610 81*066 012777 001000 178730 

16(1 018074 01(777 001000 1707^4 

1682 (1(1(2 012777 100000 170780 

1603 (l(ll( 0127*7 000012 170714 

1684 (1(116 012777 172000 170710 

1615 01(124 013777 001022 170720 

1686 01tl>2 004737 012340 
1687 

1688 (lllJs 017700 170716 

1689 01tl42 042700 001777 

1690 0lll44 022700 024000 

1691 0l!l»2 001412 

1692 01(l»4 000000 

1693 01(156 000477 
1694 

1695 81(1*0 017700 170672 

1696 01(164 022700 001000 

1697 01(17 a 001402 

1698 01(17; 000000 

1699 01tl»4 000470 
17(0 

1701 (l(l7* 0l77«0 170*56 

1702 01(2»2 042700 174000 
17(3 11(204 0237*0 001046 
17(4 91(212 001401 
17(5 01(214 000000 
17(6 



"AC»Ui|24 25.N v'3 ltlB» »A0C J7 



jR0INT MBOC 
j 1118,1(11 

IL8A0 "CHARACTER M80E" 



jtOAO THI DISPLAY p,t, 
ICXCQUTC A PROORAM Oct AY 

I (IAD CHARACTER *[«, 
j MASK TO BtTl 10. 1J 



ITEST THAT CHARACTER H0 OE ES N0 T HA N THE D|M,AV rRrCCBSoR 
I TEST THAT "LF" 00C| NOT CHANGE * BUT DOCS OMAN?! Y 4X11 " 

oT62i seen 

NOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
JS» 

MOV 

■ ic 
cmp 

(CO 

HALT 
BR 

MOV 
CMP 
BCS 
HALT 
BR 

MOV 
(IC 
OMR 
BCS 

halt 



«ll|»((|*>0(Ur 
•10 (i»SBU'i 

•Kf(,*0Bgr2 
•KM(0,*OBur3 
•l« *o»\tr* 

•1* (((,»OBUPB 
OBU i*ORC 
7,01,AY 

•rRt>,"» 

•17?7,R| 
•24(00. Sa 
.•* 

ST(J 

•XRDS.R! 
•l(fB,R| 
,♦6 

0T6J 

•yRPS,R| 
•17((((|R( 
LP()iCiR0 
1*4 



i CHARACTER REGISTER IN ERRC" 

iREAO X AXIS 
(ARE THEY EQUAL » 
I YES 

I "LP" CHARACTER CHANGED X AXIS 

•READ y AXIS 
(MASK TO BITS 1(>U 
{ARE THCY EQUAL « 
I YES 

i»L'» CHARiCTEB fA|l,EO 10 ■ CHANflEb Y AXIS CORRECTLY 



"•je/jT-4« Instruction test ii HAl N DEo.it*ooeTB-B 

OOCTBB.Rll 
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17(8 

17(9 

1710 

1711 

1712 

1713 

1714 

1715 

1716 

1717 

1718 

1719 

1720 

1721 

1722 

1723 

1724 

1725 

1726 

1727 

172 8 

1729 

1730 

1731 

1732 

1733 

1734 

1735 

1736 

1737 

1738 

17S9 

1740 

1741 



812216 
01(220 
411(226 
01(234 
01(242 
(1(2(( 
81(296 
01(264 
01(2?2 

01(2*6 
01(302 
0l(3'4 
01(312 
• K3i4 
21(314 

(1(310 
01(324 
01(330 
(1(332 
01(334 

(1(336 
(l(34 2 
01(3*4 
01(3f2 
01(3(4 



104000 
012777 
(l27'7 
(12777 
(12777 
(12777 
(12777 
(13777 
004737 

(17700 
042700 
(227(0 
001402 



00041 7 

0l77(( 
023700 
001402 
000000 
000410 

017700 

042700 
022700 
(01401 
000000 



116000 



0(1(00 
100000 
0(0101 
172000 
001022 
012340 

170556 
0(1777 
002000 



170532 
001006 



170516 
17600( 
001000 



17(574 
17(»7( 
17(5*4 
17(56( 
17»((4 

l7(»*( 



its z; i^&ruwrjiii 0lt ™ >w* 

Gt»B*l SCORE 

MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
JSR 



MOV 

• IB 
CMR 

• CO 
HALT 
8R 

IV 

•CO 

HALT 
BR 

MOV 
BIC 
OMR 
•IS 
HALT 



BjiRJ jftEAO OuARACTCI RE8 

ll'H rNASK Tg BIT* SB.K 



•11|(((|*DBU( 

•(,'iOBuri 

•i»IMBBUM 

•1M (Ml 

»l(l»»0»UP« 
•17{(((,*0(UP( 
OBuEiBOrc 
7,B|,*Y 

•YRRB.RJ 
• t 7 f - - 
•28 
i*» 

•T<l 

i«6 
BTIi 

»Y»SS,«| 

■fsjai 



(POINT HOOB 
i (,!«(( 

(LOAD "CHARACTER MOPE" 
ILOAO AN "A" 

jLOAO THI eiSRtAY ,.c, 
IEXCOUYC A RROORAM OELAY 



i character REGISTER in error 



*17|(((|>( 

«l(l( 



• •4 



I READ x Axis 
(A" THEY E8UAL » 

jrcs 

l»A» CHARACTER CAILEO To SMA„OcO X AXIS CORRECTLY 

i READ Y AXIS 
JMASK TO B|T» |.« 
URE THEY EQUAL t 
|YC« 

l"A" CHARACTER CHANSEO T AXIS 



n80TBs7Pll 



TEST I' MAlNOEC-u-DDCTB-B MaCJU>I24 I»-N8y73 1«IJB RAGE 19 



17 4 3 








1 7 1 & 








17*5 








1746 








I747 


f 1 2 3'6 






1 7 a a 


a io * o w 






l)l> JOB 


012777 


116000 


175 


3 1 2 3*6 


1 27 '7 


00 J000 


1 7* 1 


HI • « 4 


01 2?t7 


001000 


1792 


321402 


012777 


100000 


1753 


01 i 4ia 


*>\e / r 7 




1754 


H 1 8 m 36 


04 97*7 

•1*7 ' 7 


172000 


1755 


010434 


013777 


001022 


1756 


91 f 434 


004737 


012340 


1797 








1758 


0ll4l6 


017700 


170416 


1799 


818442 


04*700 


001777 




1 * S 4 4 A 


02^700 


020000 


1761 


0lt4'j 


001400 




1762 


0lS4'4 


000000 




1763 


Sit 4*6 


000429 




1764 








1763 


aiE 460 


0l7?00 


170372 


1766 


1 2 4 64 


023700 


001090 


1 t At 

17 0/ 


012 470 


001403 






* 1 * * ' z 






1769 


912474 


000416 




1770 
1771 


012476 


017700 


170396 


1772 




042700 


1760M 


1773 


0H9A O 


0227C0 


001000 


1774 


012512 


001401 




1775 


012914 


000000 




1776 








1777 








1778 






170332 


1779 


012516 


0177*0 


1780 


011922 


032700 


000100 


1781 


01*596 


001401 




1782 


8312 530 


000000 




1783 









170434 
170430 
170424 
170420 
17B414 
17(410 
170420 



ITtST TH»T CHARACTER hOOC DOtS NflT NA N B THf OIlPl *V RRCfESSgR 
f TEST THAT »8S" OOEf CHANGE X BUT NOT T AX|S 

ef»3i 



SCORE 

NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
JSR 

NOV 

• ie 

CNR 

•to 

HALT 
SR 

NOV 

OMR 

110 

HALT 

BR 

NOV 
BJC 
OMR 
BCO 

halt 



•Jl|«B»i»OBUr jRCINT NODE 
»t0f».»OBUri 

•10SB.RQBUP2 ji00O,1000 

H0t*0*l*OBur3 ILOAO ^CHARACTER MOOE" 

H0i»o«ur4 
•t'|00f>i*DBur> 

0BUt»»ORe 
7|0»AY 

•Y0O»|R| 

«a0|00i|0 

OT«J 

•XRCS.RI 
CHSjSEilB 

8T«J 

•yRB3,R| 
»17J»«»iR0 

r*b|BiRb 

1*4 



{LOAD THE MfRl'AY R.Ci 
fCXteUTt * PROGRAM OELAY 

jfttAO CHARACTER RES 
jNASK TO IITI IB.1B 

iCHARACTCR REGISTER IN fRRCR 



(READ X AXIS 
(ARC TNI* EQUAL » 
TEI 

l«ll n CHARACTER r»l|.EO !0 XHANSEO X AXIS CORRECTLY 

/READ y AXIS 
MASK TO BITS f* 
I ARC THEY EQUAL I 

I «■•>• OHARACTC0 chanoco y am? 



jtEsT that "SHirT.oyt" itajus Bit H not Set 

6 t»SA| 



NOV 
»1Y 
BED 

halt 



•DIMR0 
#10|i«0 
l«4 



i READ STATUS 
jIHirT OUT STAtUS BIT I? SET 



GY.4eVfiT.44 INSTRUCTION TEST II MAlNOEC.ii.OOGTB.B 

ObGTBB?R*i 



MACjiiils* is.Nov.r3 ism rage u 



17S5 
1786 
17S7 
17(6 
17(9 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
isei 

1BC2 
1SC3 

}f« 4 
1185 

1SC6 

1*07 

i»ea 
:s? 9 

111* 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1813 
1819 
1820 
1821 
1822 



21(534 
«l!5*2 
21(5)0 
0li5l6 
0l(5»4 
018572 
011610 
0lt6»6 

4H6I2 
011616 
»l(6J 2 
118624 
01(630 

■i|63: 

01(614 
Zl(64g 
•l»6*4 
<l8646 
018*»B 

9186S2 
0l(6»6 
018682 
al(6»4 
21(666 

01(670 
11J674 
018730 
»l«7S/4 
»1«7«6 



00041 7 

017700 
0227*0 
001402 
000000 
000410 

017700 
042700 
022700 
001401 
000000 



I TEST THAT "SHIFT.cyT" ICNlRATES A STATUI IIT 
iSNirT.OUT <LOH SYT|>, POLEOhED BY CODE 77 <H|flH BYTt> 



104000 
012777 
012777 
012777 
012777 
012777 
012777 
013777 
004737 

017700 
042700 
022700 
001402 
000000 
000426 

017700 
032700 
001002 



116000 1702*0 

001000 170?»4 

001000 170200 

100000 170244 

037414 170J40 

172000 170204 

001022 170244 
012340 

170242 
001777 
176000 



170214 
000100 



0t«4l 



170200 
001000 



170164 
17A000 
001000 



SCORE 

NOV 

MOV 

NOV 

NOV 

NOV 

MOV 

MOV 

JSR 

NOV 

sfe 

OMR 
'EG 
HALT 
SR 

"ov 

BIT 
ONE 
HALT 
SR 

NOV 
CNR 

aca 

HALT 
BR 

MOV 

bic 

CNR 
BEG 

HALT 



•Mi000f»osur 

*10SS0Sf»QByp3 
• 3«t4<»5BBP4 
*ltfi(S,»OBUP0 

OBuf »»ope 

T.DtAY 

•yros.rs 

•1T?M| 

*l*|OI0|RI 

.*« 

8T«t 

•O0RIR0 

<*« 
OT0S 

•XRDS.RS 
»10|0i»C 

»** 

ST«| 

•YdOS.RS 
•1?|SBI|R0 

•10|0i"C 

(•4 



ROINT HOOt 



I 

j 1000 ,1000 

(LOAD "CHAaACtEr NODE" 

l»«Htrt-OUf " IN LOW 0YT| #77 In HIGH BYTE 

{LOAD STOR 

IfTART OlSpALY 

lEXCCUTC A RROORAM DELAY 

• READ OHARiGTCB RE. 
JNASK TO BITS 10.18 

i CHARACTER RCGJSTES IN ERRCR 
I Af TCR A SHjrt.OUt CONHANC 

irEAO STATUS RtSisttR 

iSHlFT OUT STAtUS BIT RAILCO TO SET 

jRCAD X RQS 

iSHIPT.OUT CHARACTER CHANGED X AXIS 

iNEAD Y ROS 
jNASK 

iSHIPTiOUT CHARACTER CHANGED T AXIS 



170076 
170(72 
170066 



0T»51 



0Y*5A| 



6T-4?/i.T-4< instruction t e st ii M«iNDEe»ii"DDG T B"B 
nftt»TPH?Pll 

1824 
1825 
1826 
1827 

1628 «!710 ia4e« 

1829 B1£712 000005 
18*0 0lt7t4 00500J 
1831 SH716 012777 100000 
1652 011724 012777 000016 

1833 0lf7S2 012777 172000 

1834 011740 U03S7 013467 

1835 Il{;*4 00024b 

1836 0117*6 013777 001022 

1837 01»7*4 004737 012340 
1838 

1839 (ll7«0 

1840 01(786 

1841 011770 

1842 »1!7?2 
1843 

1844 014774 

1845 ei»77« 

1846 111002 

1847 011004 

1848 011010 
1849 
1890 
1891 
1892 
1893 

1894 011012 

1B9S 011014 

1896 811016 

1897 (11034 
1158 011032 
1899 211040 

1860 01i0*6 

1861 0110*2 

1862 (110)6 
1863 

1864 (11082 

1865 (11070 

1866 011072 
1(»7 011(74 
1868 



»ACTU,»24 29-N8V-73 10156 R ASE 41 



, T E ST TH»T " S HIF T . yT" CpES n0 T OEuErAtE * STAfUB (It 

1,'shift-out- folloreo by eoot thru J7 ExCEPt (j.7, 



032777 000100 170066 
001402 

000000 

000407 
009203 

022793 000017 
((1774 

(2*7*3 000040 
0013*3 



St»9B| 



SCOPE 
RESET 
CU" 
MOV 
MOV 
MOV 
MOVB 
NOP 
MOV 
JSC 

8,T 
BfO 
MALT 
BR 

I NO 
CMP 

Bco 

CMP 
»NC 



"3 

• }(000B|l>DBUr 
•l«|*0(UFi 

u»»B(»i»OBur2 
R3i|uff|r.j 

'.DLAY 

>** 
OT«| 

RJ 

•1T|"3 
OT(BS 
•4(|R3 
0T88A 



iStT ' CHAR t MODE 

* LOAD "BHJfT.OUT" INTO IMS LO" BYTE 
(LOAD MISH BYTE 
i START THE DISPLAY 

lEweuTt a probr»m oelay 

iTEIT FOR «H jrt Bjf 

(SHIFT STATUS BIT SET IN ERROR 
I CHARACTER IS IN R3 

iTEST POP "BMIPT.In" 

iTEST POP •*( 
jlS IT P40 
lYEBi NEXT TEST 



i»HlPT T STATUS H BIT* BlT " r ° U0WtB ,Y 00M 41 "NBPATt A 



104000 
(0(009 

(12?77 10(000 187776 

*l27?7 000016 16T772 

(1»777 172(00 187786 

112737 000040 013487 
(00240 

(13777 001(22 167*74 

(04737 012340 

(38777 000100 1677*4 

001002 

00(000 

000407 



et86i 



ST66AI 



SCOPE 
PEBtT 

MQV 
MOV 
MOV 
MOV| 
NOP 
MOV 
JSP 

BIT 

BNE 
MALT 
BR 



•10(00B ( »OBUP 

•i»i»osvrl 

»t»|(BB|#OBUPI 
•4(|(UPfEP8S 

D8UE»»0PC 
7.0LAY 

•tBI.POBR 
i*8 

ST*j 



I LOAD SET OMAR MOOE 

lLOAP "SHlpT.OOT" INTO THE LO« BYTE 

i LOAD H I OH BYTE 

i START THE OISPLAY 
IEXECUTE A PROBRaM DELAY 

iTCST ISHlPTi STATUS BIT 

("SHIPT.OUt" SfATUB BIT PAILEO TO BET 
ION CHARACTER IN RJ 



G ';1 ?/ S T " 4 ' INSTRUCTION TEST II MAlNOEC:U»0O8Tg.S 

DDCTSR.Pll 
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1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1865 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1856 

1897 

1898 

1899 

1910 

itn 

1902 
1903 
19Z4 



011076 

011180 (32777 

(111*6 ((14(2 

(11110 000000 

(11112 (004*0 



013114 
011116 
(11124 
(11130 
(111(6 

(11144 
(111*2 
(111*4 
(1U»6 
81)164 

(11U( 
011176 
(112(0 
(11202 

(112*4 
(11210 
(11214 
(11220 
(11282 



(0(410 

(17700 
042700 
022700 
0014*1 
000000 



000100 167746 



RESET 

BIT 

BEO 

halt 
br 



•1S8.BDSR 

«T87. 

ST8? 



jTEST SHIPt«OUT (if 
|BR IP CLEARED 

18KIPT OUT STATUS gIT FAILED To BLEaR 



104000 

012777 
(09077 
(12777 
(12777 

(12777 
(00005 
000240 
(13777 
004737 

(32777 
001002 



100000 

167674 
007000 
((((40 



16*676 

167»»6 
1676*2 



OT*7l 



172000 1676(6 



(({022 
(12340 

(00100 



167650 
0(1777 
100000 



1676*6 
1676*6 



SCOPE 

MOV 
CLP 
MOV 
MOV 

MOV 

RESET 

NOP 

MOV 

JSP 

BIT 
BNE 

HALT - 
BR 



•l(B(((j(DBUP 

•osypi 

*7S|B,»QBUF» 
(4B|«0IUP2 

•i7s(0(,POBUr3 
obufkopc 

7,0t*Y 

«KI»»BSR 
>«* 

OT*| 

•YRDSiRS 

•10|*(li»0 
• •4 



i LOAD SET fCMAR' MOOE 

« LO*0 tSHIPT-OHTi INTO TuE hi«u BYTE 

iCoAD A IHIPT.OOT cHaRac!er n h tSe next 

I WORD <LON BYTE> 



I START THE DISPLAY 
■EXECUTE A PR09RAM DELAY 

' TEST THE S!»TUS REGISTER 

iSHirT.ouT in The high byte failed to 

I BET A STATUS BIT 



:Kr. f?«? ate 

BED 

HALT 



-•IB 
440 

j CHARACTER REGISTER |N ERROR AFTER l 

•Mirt.OUt" WISH BYTE* pclloSeS \y 
I (4( <LOH BYTE NEXT H0*D> 



G T»4p/r:T-44 Instruction test ii 

hftCTBHTPll 



MaInDEC-U-ODCTb-B 



MACYll,t2* 29. NOV. 7' 9*96 *' 



19P6 

H?7 

19?8 

19P9 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

192S 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1939 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 



111224 

ai!2J6 

011230 
111236 
011244 
1112*2 
111260 
J11246 
111272 
111300 
1113>2 
1113(4 
111306 
011310 



104000 
000005 
012777 
012777 
012777 
012777 
012777 
005077 
013777 
000242 
000240 
000240 
000240 
000401 



•11312 000000 



111314 
111316 
111300 
011396 
1113)4 
1113*2 
011390 
0113*6 
011362 
111370 
011372 
011374 
911376 
111400 
011402 
011410 
0114*2 

011414 
011416 



011312 
011312 
011312 
164000 
173000 
167526 
001022 



104000 
000009 
012777 
012777 
01«777 
0127?7 
012777 
009077 
01)777 
000240 
000240 
000240 
000240 



167624 
167624 
167614 
1675«2 
1679>4 

1675*2 



i stop Interrupt test, 

, TEST FO* NO INTERRUPT 



r t68i scon 

RESET 

MOV 
NOV 
HOV 
NOV 
MOV 

SLR 
MflV 
NOR 
NOP 
NOP 
NOP 
BR 

Ot«»M HALT 



0j.t <BS 
011414 
011422 
164009 
173400 
167436 
001022 



167»34 
167«32 
167530 

i»»49a 

167446 
1*74*2 



01'777 
022626 
000405 

022626 
000000 



001064 1»74'2 



011410 000402 



•87l«»l90DONE 

08t|»*.»T|MEVT 

«OT9 , *<9tpVCT 

•l*}090t»5»UF 

«l»0*9*l*BSUPl 

•p»( 



itOAO RETURN FROM BONE INTERRUPT 

LOAO RETURN FHON TtHC.Uut INTERRUPT 

ILO40 RETURN PROM LteHT»pSK INtERRUpT 

LOO »Ot»»L»T NOR" 

■ LOAD «9TAtU9 »»;"9T0P"."ST0P INT'. ENABLE" 
(LOWER MACHINE PRIORITY 

I LOAD bi»h«t ».e. 



ilToP INTERRUPT TJU 

West roR interrupt 



011492 
911424 



022626 
0000B0 



OT*9l SCORE 
RESET 

MOV 
MOV 
MOV 
MQV 
MOV 
SLR 
MOV 
NOR 
NOR 
NOP 
NOR 
HALT 
0T69*! NOV 
CMT 
BR 

8T»»S| OMR 

halt 
■r 

0t49C| CMp 
HALT 



•BTJ'Ai9DD0NE 
«8T|98i9LRVCT 
»»T»9Si»T|N|VT 

»lTj«9B i »39ur; 
•PS» 

OBUt»»ORC 



ODOfiElilOOONE 

ISRl*|t|P)» 

9T78 

(8P|«|I|P)» 



«TTI 

(»Ri*aip>* 



iOT-« INTERRUPTED IN ERROR 



i LOAD RETURN A00RE99 FROM INTERRUPT 

fiatB L» VECTOR 

LOAD TO VECTOR 

LOAO "DISPLAY NOP" 

LOAO "BTAtUS 4".>"9T0F"."ST0P [NT, ENA9LE.INT" 



i8T«4B FAILED to GENERATE * STOP INTERRUPT 



iOT-4B STOP (DONE) INTERRUPTED TO THE 
I LWMT.RSN V8BT0R 



iSt-91 |T0» (OflNEI INTERRUPTED TO THE 
i tIN|;0UT VECTOR 



GT.40/ 



nBGTea?pli 








1956 










1957 










1958 










1959 










19(0 


011496 


104000 






1961 


011430 


000005 






1962 


011432 


012777 




167422 


1963 


011440 


012777 


011544 


167490 


1964 


011446 


012777 


011522 


147416 


1965 


011494 


012777 


100000 


1«T)«B 


1966 


911402 


012777 


09(01* 


1473)4 


1967 


011470 


012777 


173000 


1473)9 


1968 


011476 


009077 


167316 




1969 


111502 


913777 


001022 


147342 


1970 


(11510 


000240 






1971 


111512 


000240 






1972 


111514 


000240 






1973 


011516 


000240 






1974 


011510 


000000 






1975 


011522 


000240 






1976 


011524 


013777 


001074 


167340 


1977 


(11932 


022626 






1978 


011534 


000405 






1979 










1982 


011536 


022626 






1981 


011540 


000000 






1982 


9ll54 2 








1963 


000402 






1984 










1985 


011544 


022626 






1986 


(11546 


000000 






1987 










1988 











MAeUl,A2* 25.N0V.73 10)99 RASE 44 



ISHIFT OUT INTERRUPI TEST 
iTEST roR INTERRUPT 



et7BI 



SCOPE 
RESET 

MOV 

HOV 

NOV 

NOV 

MOV 

MOV 

CLR 

NOV 

NOP 

NOP 

NOP 

NOP 

MALT 

NOP 

MOV 

CMP 

■ R 



OT70B| CMP 
HALT 

9R 

Bt70C| CMP 
MALT 



9t70A| 



•5T70B.9OOONE 
ROT?0C.*LPVc;t 
*0T?9Aif TlHEyT 
*19M99|»DSUP 

•2B§lf>«09U/i 
•17}*99|«0IUP2 

•psC 

oguttPoie 



TMEVTiifTlMEvT 
(»P|*i(«P)f 

(SP|«i(tP)» 
8T»l 

<SP|*|ISP)R 



i LOAD DONE VECTOR 

jlOAO LI8MT.PEX VECTOR 

I LOAO RETURN ASOrEis 

lLOAO "CHARACTER MODE" 

j LOAO "INIPT'OUT" 

ilTART 0I9PLAT 



iOT«49 FAILED TO INTERRUPT ON SMIFTioUT 



lst>40 iMirT.oit interrupted to the 

I DONE VECTOR 



|»t«« IHIPT.OUT INTERRUPTED To TME 
I L19HT PEN VEBtBR 



SJ-*'tr.l'*' INSTRUCTION TEST 1! MAl N OEC-ll-DD G TB-B 

nt>GTPB>U 

1990 
1991 
1992 
1993 

1994 i!115lB 10400a 

1995 8115*2 0000*9 

1996 811514 01377? 001064 167300 

1997 0115*2 013777 001070 167276 

1998 011570 012777 011616 16727* 

1999 «115?6 005077 16721* 

2000 011602 012777 177776 1672*2 

2001 211610 00473? 012340 

2002 811614 000000 
2003 

2004 811616 000240 

2005 011610 013777 001074 167244 

2006 011626 022626 



2009 

2010 011630 104000 

2011 3U632 000009 

2012 811634 012777 01167* 1*792* 

2013 0116*2 012777 1001*0 l*?l52 

2014 811650 012777 17)000 16?i*6 

2015 011«l6 005077 167136 

2016 0116*2 013777 001022 167j>2 

2017 811670 004737 012340 

2018 911674 000401 

2019 011676 000000 

2020 0117S0 013777 001070 l»?i*0 



MACH1.»2* 25-N0V-'3 1015* pAgC *5 



iLOAB RETURN »BD,E|5 

Iloao oiiplat »tO. 

| EXECUTE * pROtRAM OtL*T 

IST-4B r*ILtO tO INTERRUPT ON TIME-OUT 



(LOAD RETURN ABDKEIS 

nolo display tvmn 
Iekeoute * proopam belat 

iST-«» INTeRRUBTED ON PALIE tlOHT PEN fL»6 



I TIME. OUT l N TE*RUpT TEST 





SCOPE 


RESET 




HOV 




MOV 




M 0V 




e L p 




MOV 




JSP 




HALT 


St?lA| 


NOP 




MOV 




CMP 



DOONEj.,«D00NE 
LPVSTl.fLPVCT 
*«T?i»<tTl«EvT 
MSP 

»17?'7»,»0PC 



THEVUiiTIMEVT 

i N tIBMT PEN iNTEPyPT !EST 

8??2I SCOPE 
PESET 

NOV PCTHAilLPVCT 

mov n»ii40,«oiur 

hov •i»§0»0|PO»un 

cup ppsfi 

mov oeuftPOPc 

JSP 7.0[»Y ' 

BR ,«4 

at?2*i halt 

MOV LPVJU.fLPVCT 



CT.4Z/BT-4' INSTRUCTION TEST II MAlNOECiil-OOGTB-B 

nOGTBB?Pll 
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2022 




2023 




2024 


811706 


2025 


011714 


2026 


011716 


2027 


01l7>0 


2028 


8117J6 


2029 


011730 


2030 




2031 


£11732 


2032 


011740 


2033 


•11746 


2BJ4 


«U754 


2035 




2036 


011756 


2037 


8117*0 


2038 




2039 




2040 




2041 




2042 


0117*2 


2043 


8117*4 


2044 


0117*6 


2045 


8117?4 


2046 


81:0*2 


2047 


0l!0l0 


2048 


3lSil« 


2049 


ei'S0a0 


2050 


:i«?J2 


2051 


812034 


2052 


8i:02t 


2053 




2054 


(21S030 


2055 




2056 




2057 




2058 




2059 


0li0)2 


2060 


IH0S4 


2061 


01S036 


2062 


21<044 


2063 


01t0i2 


2064 


01:0*0 


2065 


(i;0«6 


2066 


01S070 


2067 


0l3 07 2 


2088 


0i:074 


2069 


01J076 


2070 


SI'S 1*0 


2071 


Si: 1*2 


2072 


0i:il0 


2073 


01U12 



042737 177437 

001001 

000000 

022737 000340 

001001 

000000 

013737 00100* 

162737 000040 
013737 001004 
000402 

0001*0 
000200 



104000 
000009 

*12??7 012030 
018777 173400 
013777 0ij75» 
01377? 001022 
000240 
000240 
000240 
0002*0 
000000 



16?0»6 
147020 
1*7010 
1*7034 



022626 



104000 
000009 

51*777 0iii00 

01*77? 173400 

01377? 011760 

013??? 001022 

000240 

000240 

000240 

000240 

000401 

000000 

013777 001064 

00000S 

000009 



167016 
16*750 
16*7*0 
16*7*4 



166752 



|P«E SB LEVEL SETUP 



00100* 
001004 



011756 
0117*0 





bic 




BNE 




HALT 




CMP 




m 




HALT 




MOV 




SUB 




MOV 




BR 


BRLEVlf 


14* 


BRLEV2( 


200 



»1?7*J7|DSPBR 

1*4 

»3*|fO*PBR 



DSPIP^IuEVJ 
MI1IP.LEV1 
OSP|P,»fLfV2 
ST7J 



iBP LEVEL TEST (•*.») 
I TEST Eo« INTERRUPT 



ST73I 


seopr 




RESET 




MOV 




MOV 




MOV 




MOV 




NOP 




NOP 




NOP 




NOP 




HALT 


8t»3*l 


CMP 



i«R LEVEL TEST (BR) 

itEST that the ot.*i does not 



OT?«l 



5T74AI 



SCOPE 
RESET 

MOV 
MOV 
Mflv 
MOV 
NOP 
NOP 
NOP 
NOP 
BR 

HALT 

MOV 

RESET 
RESET 



i MASK TO B|TS 
IB* LEVEL HAS I 

IBB LEVEL WAS 7 



•OT73A.»00ONE 
»*T|«»»l»OBUr 
BRLIVliSpSH 
DBUtMOfC 



j LOAD RETURN ADDRESS 

■LOAD "STATU! A".NO INTERRUPT ENABLE 

i load the en»i»T P,e. 



jNo stop interrupt on s" level inoioateo .1 

ICHtCK TO SEE »f PROPER BR LEVEL 



•8T?*Arf OOONE 
5Pi.|V]. I, ID 

OBu?f*D*e 



1*4 

OOONElifODONE 



INTERRUPT AT THE LEVEL INDICATED 



(LOAD RETURN ADDRESS 
jLOAO "STATUS *» STOP. STOP JNT ENABLE 
I LOMER MACHINE PRIORITY T I NO 1 OA TED L 



LEVEL 



|NE«T TEST 

|0T.4j INTERRUPTED ON THE hPONc BR LEVEL 
ILOAD INVERRUPT VECTOR " L W 



eT.4e/>:T>4< tNST«ueitoN test n mainoec-U'ODcts-b 
6bSTBa?pii 
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21175 
2276 
2277 
2278 
2279 
2280 
2281 
2282 
2283 
2284 

228' 
2286 
2287 

2088 
2089 
2292 
229l 
2293 
2293 
2294 
2295 
2296 
2297 
2298 
2299 
2120 
2121 
2«2 

2lr3 

2124 
2125 
2126 
2127 
2128 
2129 
2110 
2111 
2112 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 



21U14 
2U116 
211114 
2l!ll2 
21ilS4 
0l2l*2 
2i:i*0 

im>4 

aiJH» 

212182 
212124 

iiai«6 

*l'Jl»2 
2l!l?4 
212200 
12t2*2 

218224 
21'I22« 
812212 
212222 
21J2I2 
2*2226 
212232 
012234 
112236 
ll!2*2 
2122*2 
2122*4 
2112246 
112210 
H2212 
211214 
H22?6 
2IS264 
2122*2 
212276 
* 1 ! 3 * 
212326 
212312 
212314 



!SoES T »£liT CUtA" All 0|SPL*T PC ANO ITATUI Htl 



104020 
Sl2777 
009077 
205077 
212777 

si!m 

200025 

02*777 
201422 
000000 
022426 

21T720 
042700 
001481 
200202 

104020 
005237 
022737 
021422 
020137 
00202* 
213702 
221412 
000029 
224712 
002240 
200240 
200240 
200240 
222242 
020242 
012777 
212737 
125737 
100375 
012737 
l2'7'7 
122375 
022137 



117637 
164674 
166672 
1722" 
201222 
012342 

166670 



166660 
274220 



20iM6 
000212 

001412 

221242 



166676 

166666 
164,02 



CT75, 



221216 



endi 



heRei 



scope 

mov 
clr 

CLR 

NOV 

MOV 

J!" 

RESET 

TIT 

BEO 

MALT 

BR 

MO, 

Hi 

RES 

h*lt 

ICOPE 

INC 

CMP 

•IB 

JMP 

RESET 

MOV 

BEO 

RESET 



200222 
000207 
177564 

200207 
177*** 

221336 



LOOlCALl 

NOP 
NOP 

nop 

NOP 
NOP 
NOP 

162*70 HE*C1I NOV 
1775*6 

ill 



1775** 



21 r 



MOV 
TSTl 
•PL 
MOV 
TSTB 
• PL 
JMP 



•nr'j'iPDiur 

•OtVl 
•DBL'2 

*17j277, # 0BUf3 

OBurtfOPc 

POitL*T 

•ops 

.♦« 

END 

• Still Rl 

•74220112 

.•* 



ICNT 
•12.I0NT 



• MlfR* 
HER|l 

J1R 



PCi»2l 



»2,'201R 
<»27iT'0BR 
TpC|R 
IS 

•227»TP0BR 

TPS!" 

It 

• T*|T 



(POINT |NTENtItTi7ilLlN«2*iLINrTVPE.s 
I X • • 

jtTALie«lflTNen,CBL8RH, 
LOAO BIIPLAT »,Ci 
1DCL*Y 

I GENERATE MNIt" 

i RE1ET PAtlCO tO CLEAR OlfPLAY Pe 

ill AO BIIPLAT ITATUt 

MAtK TO l!T 1ft* 

It THE ITaTUI CLtAREO T 
iMNlT" '»«LtO TO RtltT OtlPL*V ITAtUS RE-OIITER 

j UPDATE COgNT 
riNIlHEO 1 

l» tr.vfi 

1 NO HiW 



i BRANCH IT OFF LINE 



iRINO THE ittLL 

|R|NT the bell 

INAIT 

itjNT 1CLL 



GT.42/i;T.44 INSTRUCTION TEtt II MAlNOEBiii-OOeTl.B 
DBOTBatPll 
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2123 
2124 
2125 
2126 
2127 
2128 
2129 
2132 
2131 
2132 
2133 
2134 
2135 
2136 
2137 
2136 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2152 
2151 
2192 
21*3 
2154 
2155 
2196 
2157 
2158 
2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 



ilCOPE ROUTINE 



212312 
212316 
212310 
2123B2 
112336 

211340 
212344 
Ill3«» 
2193*0 

0123*2 
2123*6 
212362 
2lS3*2 

2123*4 
1113*6 
Bl'237g 
2113*2 
112374 
212376 
11241, 
111414 
211412 
212414 

011*30 

ti!t*i2 

112424 

21-2416 
Jlj43 e 
112432 
11-2434 
211442 
212446 
21(4)0 
il24»2 
2114*4 
2114*6 
2124*2 



232737 
221201 
211621 
012706 
222111 

012700 
00*300 
001376 
222227 

212700 
005330 
001376 
000207 

010046 
010144 
2102*6 
2103*6 
212446 
212346 
0106S7 
212737 



042222 

822522 
000200 

221200 



013706 
212605 
0H604 
012623 
012602 
012601 
012600 
212737 
212706 
•00240 
0002*0 
000000 
0002*2 
2022*2 
000111 



177570 SCOpEAt 



BNE 



012462 
011414 



012462 



0123** 
000500 



222024 



228024 



212462 000000 



NOV 

SC°PEB« MOV 
JMP 

BLAyl MOV 
DLAVAl DEC 
BNE 
RT* 

Ol'VH MOV 
OLAYlAf DEC 
BNE 
RTI 

L'OHPHRl MOV 
MOV 
MOV 
MOV 
NOV 
NOV 
MOV 
MOV 

halt 

HlOPWR* MOV 
MOV 
MOV 
MOy 
MOV 
MOV 
NOV 
NOV 
MOV 
NOP 
NOP 
HALT 
NOP 
NOP 
JMP 

L'OHSVI 2 



MlllliMOftPLAV 

teoiit 

(IPjtRl 

•BTRPTRjSP. 
<ll 

•211 »R0 

R0 

OLAJA 

*10l»iRI 
Rl 

0LAT1A 
7 

R|/»(SP| 
Rl/»!SP, 
Rlr.llPI 
RJ^ISPJ 

R»f«ttpJ 

•P.LOHIi 
»H»§PHRl»2l» 

LOHIV.M 
<tPI*i*l. 
(tP|*i"l 
(IP «iRJ 
(SPj*iRl 

itPM.Ri 

(tP|«iR| 

•lo»phR»»«* 

•ITRPTRftP 



<R1I 



ITIIT »IOOpE" SHiTCH 



f!T.42/r!T-4' INSTRUCTION TEST I! Ma!nOEC-h*DOGTB«B 

ddgtsbTpii 
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2169 

2170 

2171 

2172 

2173 

2174 

2175 

2176 

2177 

2178 

2179 

2180 

21(1 

2182 

2183 

2184 

2483 

2186 

2187 

2188 

2189 

2190 

2191 

2192 

2193 

2194 

219) 

2196 

2197 

2198 

2199 

2220 

2201 

22?! 

2223 

2224 

2225 

2226 

2327 

2228 

2229 

2210 

2211 



ei<4<4 

• IS 4*2 
lli 476 
Jl«5>2 
•lJ5«6 
HJ914 
311512 

JlS53a 

(1IS16 
01»540 
01»54 2 
JlS54 6 
»1S5»4 

01J560 

ilS5«2 
H1JS66 

flS57 2 

013976 
nine 
ai)6f2 

»l36«6 

ai!6ta 

113612 
«li6l4 

911616 
ZIS6Z4 
013632 
III 634 



013636 

eiS6«e 

412642 
8l!644 
HS646 
US690 
019652 
0H654 



012777 
1H706 
00«737 
«l2701 
012777 
013777 
«12777 
013777 
000240 
000240 
012706 
0l2?37 
017700 
006100 
042700 
01600] 
010277 

000240 
000240 

005077 



000240 
000240 
001792 

012737 
Il27*7 
022626 
000762 



0126S6 
012704 
012732 
012760 
013006 
013044 
0l3l3S 
013396 



000340 


166326 


ST»RTt» 


"ov 


000500 






MOV 


001076 






JSR 


012464 






NOV 


012542 


166346 




MOV 


001004 


1663*2 




MOV 


012616 


166336 




M OV 


001004 


166332 




MOV 








NOP 








NOP 


000500 




spec* 1 


MOV 


173400 


013426 




MOV 


166260 






MQV 


177761 






"01 






■IS 


012636 






MOV 


166254 






MOV 








NOP 










166212 




SPCtCl 


clr 








WAIT 








Nop 








NOP 








BR 


164000 


013426 


SPACEBI 


MOV 


000001 


166220 




MOV 








CMP 



Br 



D8PTBH9 FrAMEI 
FRAME1 
FRAME! 
FRAME3 
FRAME4 

Frames 

FRAME6 
FRAME7 



«34|#PPSW 

•STRPT«|8P 

PC.ItTUP 

«STARU,R1 

•BPStAtfOOONC 

0SP1R,»BB0NE1 

»SP»CE«|»LPVCT 

OSP»"i»l,PVCTi 



•STKPTP-lSP 

•DSJ.0PirRP.7A 

•SHRiRB 

R0 ■ 

»177'6l ( R0 
0S»iSH<?l,R2 
R2 i'90PC 



i SET UP DONE VECTOR 
iSET Up LIoHT.pEN VECTOR 



jjTART THE DISPLAY 



•PS* 



SPClA 

•DNpP,r»M7A 
•1.I0PC 

(SP|».(SP>* 
SpCfC 



iStNOU ITER TME DISPLAY 



5f-42/i!T«4i< tNSTRuCtfON TESt II MA(NflEeiil*ODSTB"B 

nbCTBB?Pll 
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2213 
2214 
2215 
2216 
2217 
2213 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
223 4 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
2254 
2295 
2296 
2257 
2258 
2259 
2260 
2241 
2242 



ail6l6 

012660 
»1|««2 
013664 
013686 
•1>6'0 
01'!6*2 
•l'>6*4 
01S676 
UI7H 
§1S7«2 

012704 
0l37«6 
01S7I0 
013712 

Wi* 

1U7U 
01S720 
01S7S2 

11:714 

81S7J6 
US 710 

01273! 
012734 
H'2736 
013740 
»li74! 
01S7A4 
B1S746 
•l!7l0 
0U792 
01S7I4 
01S796 

012760 
»l!762 
01S784 
813766 
«t!7»0 
0137»2 
01'27?4 
»i'27»6 

;iie«e 

1 iS09j 
0l!0»4 



UT004 
041600 
000600 
041000 
000600 
U2400 
040600 
100000 
173400 
160000 
012694 

117004 
040200 



PRAmEBJ 



041000 
000600 
U2400 
060601 
000001 
173401 
160011 
112714 

U7004 
041010 
001200 
041000 
000600 
U2400 
040000 
000400 
173400 
160100 
112732 

H7004 
041000 
000200 
041000 
001610 
11*400 
040000 
020410 
173400 
160000 
012760 



POINT! INTAILINtl 
INTX*1*1I 
111 

INTX.1000 
600 

L0N5V||NT2 

INTX460B 
1 

01TOP 

OJMP 

FRAMES 

FRAMEll P0INT|!NT4|.L.lNEl 

iNT**an 
111 

INTX41U0 
111 

LONGVlINTj 

INTXIMINUSX4600 

1 

OlTOP 

DJMP 

FRAME! 

PRAME2I POINT) lNTAJilNtl 
INTX*1100 
1211 

INTX»1000 
111 

LONOVI INT2 

INTX 

4|1 

OSTOP 

OJMP 

FRAME2 

FRAMES* P0INT| !NT4|41NE( 
INTX»1001 
211 

INTX41HI 
111 

LONOVI INT2 
INTX 

M|NUSX<400 
OSTOP 
OJMP 
FRAMES 



r,T.4 e /«T-4' INSTRUCTION T C ST II M* 1 NDEC-1 1 *OOGT B .B 
hOGTBBTPll 



"ACH1|*8* 8».NBV.7S »»flf »i 



2264 
2265 
3266 
2267 
226B 
22(9 
2270 
2271 
2272 
2273 
2274 
2275 
2276 

2277 

2276 

2279 

2280 

2211 

22e2 

2283 

2284 

2285 

2286 

2287 

2289 

2289 

2290 

2291 

2292 

2293 

2294 

2295 

2296 

2297 

2298 

2299 

23(0 

23ei 

2312 

2303 

2304 

23(5 

23(6 

23*7 

230* 



0l80«6 
(11010 
!lS0t2 

Si! 014 
211016 

0110«0 

218012 
J18024 
018026 
113030 
813032 
S1S034 

lU0>6 
011040 
013042 

013044 
113046 
0180*0 
0110*2 
0ll0»4 
0130*6 
019080 
013062 
0110*4 
011066 
011070 
811072 
013074 
013076 
013110 
013102 
2111*4 
0l!l«6 
011118 
»Hll2 
0HU4 
011116 
01111* 
018182 
«lll*4 
»lll«6 
*i!l30 



Il7a04 
0000||0 

000880 
110000 
041777 
000000 
040000 
001377 
061777 
000000 
040000 
021377 
173400 
160000 
013006 

117004 
000740 
000540 
104000 
097600 

05'6*7 
04*0*7 
«7'«77 

07*7*7 
040177 
057777 
U4000 
000700 
000620 
13(000 
04t6«0 
04»637 
048037 
0*'637 
067600 
06^737 
048137 
047737 
17S400 
160000 
013044 



r R » M E4t PolNTl lNT4HlNtf 



LoNSV 

INTX1MAXX 



intx 
maxv 

!ntx!minusx1«ax» 

I 

Intx 

mjnu8xinaxy 

OITOP 
OjM» 

prahca 

rRMESI POINT) INT4|.»INM 

740 
940 

SH8RTV 
INTX»17600 
INTX417677 
INTX477 

tNTXIHINUSX417*77 

|NTXIHtNUSX»l7»l* 

INTXIHINUSX417777 

lNTX*l»7 

INTX«17777 

*0|NT 

7ti 

620 

«l*TV 
INTX»7*»» 
1NTX476J7 
1NTX437 

INTXIMJNUS»»7»I7 

lNTX|MINU»X»76fi 

INTX|MINU»X»77»7 

INTX4137 

INTX«7T37 

OSTCP 

OJMP 

PRAHE5 



GT.40/hT-44 instruction tttt n MtiNOteni-oDoTs-B 

OBOTBUTPII 



"ACTH'12* I».NBVi7S 1*19* UK 92 



2310 
2311 
2312 
2313 
2314 
2315 
(1) 
(II 
(1) 
(1) 
(1) 
(1) 
ID 
(1) 
(1) 
111 
(1) 
11) 
2316 
2317 
2318 
2319 
2320 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
2321 
(1) 
(1) 
(1) 
(1) 
(1) 
(II 
(1! 
(1) 
(II 
(II 
(II 
(1) 
(1) 
2322 
2323 
2324 
2325 



013192 


HT004 






0i!i«4 


000200 






013136 


080600 






0l8l*0 


100000 






0l8l*2 


040902 


041502 


0415*4 


ei!i90 


043906 


044510 


049J12 


fill** 


046914 


04*91* 


0»gM« 


0i!l»4 


091922 


092924 


09392* 


(lillla 


054530 


132 


028043 


0(ill»5 


040 


021041 


?l!2»2 


023049 


0}4047 


0210*1 


013210 


026093 


087055 


03*0»7 


:i!2t6 


0310*1 


032043 


0330*1 


013284 


034067 


035071 


03*0*3 


011232 


03*0*9 


001077 




011236 


114000 






018240 


000200 






011242 


00*940 






011244 


100000 






011246 


140 


141 


1*2 


0182*1 


1« 


144 


1*9 


018254 


146 


147 


i»2 


013216 


1»0 


191 


«l82ii 


' W 


1»« 


i»9 


I1J264 


1*6 


157 




fl!266 


i»0 


i*l 


i»2 


01il27i 


163 


164 


1*5 


311274 


166 


167 


l*a 


011276 


1*0 


i»l 


an 3*1 


ITS 


174 


1*5 


0183*4 


1*6 


177 




011306 


016 


000 


001 


0113J1 


002 


003 


004 


011314 


005 


006 


007 


018317 


010 


011 


012 


013322 


011 


014 


01* 


518325 


016 




0(2 


018326 


020 


021 


Sl!3lj 


023 


024 


085 


!l!334 


026 


027 


030 


B13337 


031 


032 


033 


213342 


034 


039 


03* 


018345 


057 


017 


000 


0133*0 


173400 






»l83»2 


160000 






0l83»4 


0l3l!2 







fMMt*f JgJNTIINT4l,|NH 

600 

CHAR 

.ASCI I '»*|CDCf8MlJKl. MN6 p MTUVHXyl! 



.AsCU • t« , »M»il**»*i/»ilJ«M*i»l**t>t* 

.ivtN 

*01NT 

2*0 

94* 

CHAR 

.BYTE 140, 141, 142, 143,144,149. 144. 147 

tBVfl 19*|15l»lS2. 1*1. 194.159, 15*. 15* 

,*vf| 16* I 16iil**,l*3, i64, 1*9, 1*4 1 1*7 

iBYTE I7*ii7l»i78.l73,j7*,179,17*,i77 

.BYTE 14,!fli2,3J*;»i*;T.i»illil2.lJtl*iI*il» 

1 BYTE 20, |l,2S, 23, 2*. 25, 2* ,27, 30, 31, 12, 33, 34 ,35, 3 6, 37, 17,0 



.EVEN 
OSTOP 
OJMP 
FR4ME6 



Gf«4e/rT-4< Instruction test 11 mainoec-h^odgtb-b 

nDCTPB?Pll 

2327 
2328 
2329 
2330 
2331 
2332 
2333 
2334 
2335 
2336 
2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
234S 
2346 
2347 
2348 
2349 
2390 
2391 
2392 
2393 
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2394 
2395 
2396 
2397 
2398 
2399 
2360 
2361 



112396 
8l!360 

ei!3»2 

011364 
013386 
011370 
011372 
li(39* 
01!3'6 
01(4*0 
0ll4«2 
011404 
01I4* 6 
012410 
2l!4l2 
011414 
911416 
011410 
01(422 
011424 
01(416 
011430 
01(432 
01(434 
ll!4)6 
011440 
81(446 
0il4»4 

011496 

0JS480 
0ll4*2 



117004 
0004"0 
0007'B 
1702(0 

U(i*( 

041000 
000000 
11*000 
0004»0 
000600 
1703»0 

U0i*0 

041000 
000000 
U«0»0 
000400 
000900 
1101(0 
041000 
000000 
17S400 
U4000 
0007(0 
1301000 
100000 
04*514 
0425(0 
000124 

173400 
160000 
B13396 



0*4107 

020116 



026984 
044910 



rR» M E7» P0tNTHNT4||ilNE» 
400 
700 

StAtsAUPIME 
lONGVIlPON 
!NTXtl000 


POINT 
400 
600 

8TATSAILPDARK 
10N8VILP0N ' 
INTX»»00 


POINT 
400 
900 

i.o N 6vitporr 

INTX41000 

fR(l7»| O1T0P 
POINT 
700 
1000 

char 

.AMIZ /LISHT'ltN HIT/ 



iCVIN 
OJTOP 
OJHP 
PRAME7 



011464 000000 
000001 



BurrtRt 



• CNO 
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nSSTSS.Rti Symbol tabl'e 
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BLKOPr ■ 020000 

RurreR 01346* 

llBUr 01102* 

h»iT4 0(1*3* 

rtllPLA • 177970 

DLAYi 012352 

f)RC (Mil 

nSP 0(1*56 

rRAMEj 0i2»0» 

PRAMP5 013»4» 

GRAPHX • H0000 

HSCHSi 0ll«06 

r.SHlS Hi*, 4 

sre e«i» 3 t 
r.rit • 012356 

CT16 0(2966 

r,T2 0li* S 6 

8T2I 023160 

GT27 r(34j( 

GT50 013620 

GT34 024196 

GT38 0(4952 

6T40 21477* 

RT43 025306 

IST45 02595? 

GT41 026*70 

GT5 0(177* 

5T9l 0(6470 

ST5I 0(780* 

GT99 0(790| 

T.T62 010*51 

ST64 010131 

GT6* 011»ll 

GT6SA 0U3i* 

(ST69C 011*2*. 

GY70R 011*34 

BT72 01H30 

ST74 0}2?3P 

(-T* 0(2202 

ICNT 0(l« 1 « 

IMTi ■ 0(2100 

INTJ ■ 0(320* 

tT*Ll • 0«0» S 

I.INE2 • 0(0*06 

I 0*PfcR 01236* 

i>«rr • 0(0100 

MAXSX ■ 047406 
MlMUY I 0(0100 
POINT i 114*00 
R0 1*0(0*00 
R4 »«0(0*04 
SCOPES 2123JJ 
SHSRTV I l(4*0* 

sp i«0(0*0< 



8UK0N 
CHAR 

Diuri 

DBUP5 
OJHP 
OLAYjA 
BSAVE 
DStoP 
PRAMEg 
PRAME6 
GRAPHY 

sslrS2 
uss 



1 

13 
ST17 



20 
24 
28 
31 
35 
39 
40A 
43A 
46 
48A 

st»a 
sti6 

8f* 

ST62A 

0T69 

GT66A 

8T69 

efr 

5T70C 

Gt»2A 

GT74A 

"ERE 

fNCR 

INT2 

INT6 

LPS i IE 

LINE3 

LOWSV 

L'PON 

MAXSY 

MINU8X 

psu 

Ri 

R5 

SETUP 

SUE 

SPACEB 



1 0(0030 
100*0* 
00100* 
l*i*14 
1*0000 

173*00 

013130 
114(00 
00?010 
0«l3*4 
00}SJ( 
000411 
003*31 
0*3*04 
003226 
003474 
003*72 
0*4254 
004*04 
001010 
00000* 
000*10 
006110 
00*2)2* 
00t»«0 
007070 
0*2*2* 

01*11* 

010710 

01104* 

afa: 

mm 

* 000100 

* 002400 

• 003400 
001*46 

« 000007 
012462 

* 000140 

• 000077 

• 010000 
001020 
•X000001 
4X000009 
001*7* 
00J042 
012*1* 



»RLCvl 
CH0IIE 

boon! 
olay 

DnO» 
O0P1R 

CND 

'HAHIS 
P1AXE7 
«M«N 

OT*5 

9ft* 
8 til 
Btll 
5T2S 
8T19 

etsi 

8T1» 

8T39A 

8t*l 

8T44 

8T47 

8T4» 

8TS0A 

8T93 

8T17 

mi 

8T«JA 

8T»7 

8T69A 

8t70 

8T71 

Btri 
otri 

HWIl 

INTX 1 
INT3 ( 
I NT? ( 

LINES 1 

LOOtCA 

LPDAPK ( 

10VCT 

MAXX ! 

MINUSY I 

RfO 

*2 

SCOPE 
SETUPA 
SJ2E0 
SPCEA 



01*?56 
001*90 
00i*2* 

0i.0ii 

0if34t 

■ i*f!** 
H 0*4 



2(4 



1% 7*0 



306 



00 002 

» * 
01; 

n m 

hi 



01 
00 

(1 17! 
00 946 



776 
392 



004470 
"IU8 

00074* 
00|2i2 
0**350 
001702 
0*734* 
0*7960 
0l|39f 
0f|740 
(ttU4 
*t»408 

IIW 
0U762 

'till* 
01|29» 
0«|000 
(11*00 
001(00 
(0|004 

011141 



• 00)30* 

001066 

• 011777 

• 02|000 

• 00|003 
•10(f((2 

• 1***00 

(liK* 

I 00(40* 
01»94J 



»RLt V 8 

SNT1 

BBUP3 

ooonCi 

OlAYA 
BOOOlt 
OIPTCH 
PRANtl 

prame* 

*RM7A 
8IA00 
SSVOT 
8TPCA 

«» 
8U* 
8T82 
ST2* 

sfs 

8TJ3 
1TJ7 

BT42 
BT44A 
8T47A 
8T494 
8T90B 
8T04 
8T9* 



1T01B 
8T61 

8r**B 

8T70* 
8T71A 
8T73A 
If* 

U18PHR 
1NT0 
NT4 
ITAL0 
i-INCi 
L0N8V 
LPLITE 
LPVOTt 

haxy 

PC 

SCOPE* 
•CTJP8 
ItiCl 
»»ctc 



011760 
00104* 
0(1030 
101,0** 
012344 

!'if'« 

'1113* 
012*96 
0J3106 
0|**2» 
001001 
011002 
101*9* 

Mil 

002741 
00311* 
00333* 

00ii»* 

0040*1 
K**H 
(11721 
001110 
9(9491 
009766 
(06234 
00*44* 
0*7(41 
(0742* 



s ,;n. win 

0|077| 



.122* 

;u?2« 

012030 
0(2131 
»l>*i* 

• ((lid 

• 013000 

• 010040 

• (0(001 

• 110(00 

• 000(01 
(11171 

• (11379 

• ■11000(9 

• 110001 
•100000} 

012321 
0(1131 

« 000*00 

012601 



r,T.4e/i!T.4« INSTRUCTION TEST !! MA!NDEe.ill.OOG''B-B 
ftOGTea?*!! SyMBOl, TABLE 



stkptr • eta'e* 
ti"evt eti*-rt 



StARtI lit*** 

SWR t»i 9 ** 

TMEVTl B«i»74 

vpos 0ei»6« 



SyAySA » 1?|»B« 

synopf • aeiBje 

TRCSR ■ l">6« 



•t*t»> • 

ITNON • 01 If }4 



E««CR« OE'ettlO 1 « 



ST. «ifH V»i7 VISUAL DISPLAY TEST MAlNBEC*l}aOQGTG«A 
nt>6TR»>tl 



','REH * 



IDENT Jf JGATJON 

* _a .' _ .. . _ _ 



PRODUCT CODE! 



"a:!>oec.u.odgtg;a-d 

GT4|/6T|4 VISUAL DISPLAY TfST 



PRODUCT NAHEI 



AUTHOR! 



DAT! CRCAttOI 



HAlNTAiNERf 



NOVlNSCS 1! 1»73 

diagnostic group 
rayrono SMOOP 



COPYRJSmT (c) 1973, DiOlTAl tOUJPMBRT 0QRP'»« MATNARP, MAIS? 



THiS SOFTWARE IS FBRNJIhCO TO PURCHASER UNDER A LICENSE PQR USE 
ON A SlNSLE COMPUTER SYSTEM AND CAN BE 'COPIED (HfTH INCLUSION 
Or DEC'S COpTRIGMt NOTICE) ONLY POR USE |N SUCH SYSTEM; |X||PT 
AS MAY OTHERWISE BE PROVIDED I N HRIIlNO si DECi 

THE INPoRMAtlON iN THIS DOCUMENT IS SUtJEC* TO CHANGE WITHOUT 
NOtiCE AND SHOULD NOT BE CONSTRUED A? A COMMITMENT IV DIGITAL 
EOUJPMEnT CORPORATION, 

DEC ASSUMES NO RESPONSIBILITY 'OR THE USE OR RELIABILITY Or 
ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED §Y DEC.' 



eV>a'iitM< «i»H VRif VISUAL DISPLAY Tf ST "A J NBEC.iliOOBTS.A 



HACYU, 6 I« Zj.NOV:?' U'fB PASS ? 



if!!"*?! 

THIS PROGRAM CONTAINS A S£SIES Br PATTERNS THaT a*I 

used as a)os in the aUSNmeRt and adjustment op thi 

6t4e/GT44 DJSPUAT SYSTEM NljM A ¥"17. FOR TMJS TEST 

tnt N* intense "witches a»e not useo <normal position*, 

J. RtaylRCMENTS 

2.1 CQUIPTmCnT 

6T4g DlspLAY SYSTEM WITH VRi? OSSPUY SC B pE QR 
GT44 DISPLAY SYSTEM WJTH y*J? DISPLAY SCOPE. 

2.2 STORAGE 

THIS PROGRAM USES LESS THAN «K OP "EMORy'. 

2.3 PRELIMINARY PROGRAMS 

ALL PROCESSOR HAlNBEBS, GT<|/6T|4 INSTRUCTION TEST J AND 
GT4B/St44 INSTRUCTION T t lT J I MUST HAVE RUN IN THEfR 
ENTIRETY BEfOPE ATTEMPTING IP R«N THJS TEST. 

3'." LOAOlNS PROCEDURE 



3.1 METHOD 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE POLLOWEOi 
4. STArTING^PROCEOuRE 

• m w •»» m • m » t * * *n ■ 

4'.'i STARTING AOO*E*S 

LOAD ADDRESS tW 

START WITH SWITCHES Bil FOR AUTO SEoUENClNC 

THRU ALL NON-OPERATOR INVERyiNTJON PATTERNS. 

START WITH SWITCH BIT fit, |«1 FOR SWITCH RC6ISTIR PATTERN 

CONTROL (REP 4,2), 

START WITH SWITCH BIT 7(1, fig OP 1 POR KEYBOARD »»TTMN 
CONTROL (Rtr 4,3), 



GT.«e/i!Ti«i Kith v"i? visual display test nainbcc.ii;pdgtg>a 

t)86TSA?»tl 



M*BYtl.*I4 8»iN0«T8 111 00 »*8« ? 



4.2 CONfROl. t H tTCM SITTINGS (S W JTCH REOISTtS) 

SWITCH REGISTER BITS 0,1. 2,J ARI USED TO SELECT 

each or The tests, 

NONJQPERATOR JUTERVENTION T|«TS 
SH a-0 ■ 00 /OtRtCTORY 



01 /OCT REPEATjB JLITY 

02 /PINCUSHION <X AND Y OrriET A0J,> 

03 /OCTAGONS OR SQUARES 

04 /CHARACTER |ET tCHAR AOJ',> 

09 /OASH LINES AND BUNK 

04 /VECTOR LENSTH TEST < X SECTOR LCN9TH AOJ,> 

07 /VECTOR UENgtH ?ES» < Y VECTOR LENflfH AOJ,> 

10 /PHOSPHOR TEST IHQR|i> 

11 ZpHOspHQR T|ST #VERT> 

1Z /INTENSITY iCVEkS, SYNO AND LlGHt-REN tEST 

13 /EDGE TEST 




'BR *NO RELATIVE POJNT 
JNCRIMENT TESt 



OPERATOR 



INTERVENTION TESTS 



1* 

17 



/LIGHT-PEN EOLLQW TEST 
/KEYBOARD EJHQ 



SH 1 I 
SU 6 ■ 1 



SELECT SUB.PICTgnC 
SELECT SUB. PICTURE i OR 
STOP DISPLAY PR4HE NOTION 



SH « ■ 
SW ■ i 



EXECUTE ALL NQN.oPERaTOR INTERVENTION MALES', 
EXECUTE THE OJSfLAY PRAME SPECIPJEC BY Sw 0-j, 



?!: 4!/ 5 T * 4 ' * ltH Vl* VISUAL OtlPLAy TEST M* jNDtC.U.OOCTB.A HACYU,»l4 SSiNOv^S Ulfl RAgt 4 



<• J CONTROL SWITCH $ITT1nCS (D!|Rl.AY K&T8QAR6) 

ALPHA CHARACTERS «Al TMrU »pj ARE VSCO T 6 HLICT lACH fl P 

The tests. 



CHARACTER 
A 

a 
c 

D 
E 

r 


H 
I 
J 
K 



Till 

DJR|CTO*y 

DOT "KlATUmiT* 

RlNSUjMloN IX ANfi Y OrrKT ADJ.! 

0CTA9QNI OR SOUARCS 

CHARACTER SET <CMAR, AOJ.> 

DAIN LJlEl AND BLINK 

VICTOR LINBtH Tflf <X VECTOR UN9TH AOJ.> 
VtClOR tENBTH Tcit <Y vicTjjR WNBTh tg4 t > 

rhoirho* test <v t nt> 

IMUHftfV LEVELS"; 8YN C AND LtSHl-^N T||T 
tDSl TltT 

ShO|T VJcTOR AND WUTIVt MINT 
5RARHRL0T INCREMENT TIIT 
LJ8NT.R|N rOLUOH TElT 
KIYIOAR0 ECHO 

AfT|R SELICTIN8 A #RA«l UIUC LOCK 



DEPRESSING A 'RUIOUT' 
ON THE SELECT RRAMI, 

OERRESSIN6 A tCRi AfTIR UllCTlUG A MANE KILL 
SELECT SUBtPlCTgRE 1 OR STOP DISPLAY f RAMI MOT! ON 1 

TO CONTINUE AFTER DEPRESI|N| A JCRf OR 'RUIOUT' 
DEPRESS ANT KEY OTHER THAN JOR' OR iWlQut*, 

0ERRIS8ING 'CONTROL <»C>' HMI| |XS8UT| N 6 THE KlYIOARfl 

echo test; hill return control to th| oirwtory m*l, 



e?.«e/(!t;«< lj»H vUi visual display test mainbeciuddbtg.* macyh.ji* 25.ndv;7? itigi »age » 

nBOTSA'TBil 

S'.I ORCPaTJONaU shjtcheI 

all or the test will *un in their normal manner without 

ANY OPERATIONAL SWITCHES SELECTED, HOWEVER, SOM| Of THE 
TESTS HAVE ADDITIONAL r|ATU|t8 AND THE ARE SELECTED »Y 
USlNS SWITCH BIT 06 OR "CR" KEYIOARD KEY', 

S'.iTl PINCUSHION TEST 

SUM DISPLAY P!N(U$H|ON 

SW 6 • 1 DISPLAY CRO|SHATCH <tN«HOUSE TEST ONLY* 

s'.IVa octaOon or squares 

SW ft ■ B DISPLAY OCTAOQNS 

SW ft I i DISPLAY SQUARES 

S'.iVS VECTOR LENOTH TEST 

SW « i SWEEP MOVEM|NT 

SW ft ■ l stop movement 

S.iV* PHOSPHOR tEST 

SW ft I SWEEP ACROSS THE SCREEN 

SW ft ■ l STOP MOVEMENT 

5.1V5 INTENSITY TEST 

SW « » ENABLE SYNC '0»' 

SW ft I 1 ENABLE SYNC <ONI 

5.1.* ORAPMPLOt INCREMENT TEST 

SW ft r USE ORAPMPLOT X 

SW ft f 1 USE SRApHp^gT Y 

5','iTT LI8HT rE N PoUOW 

SW ft ■ DISPLAY LJONT REN rOLLOw 

SW ft ■ 1 DISPLAY LIOPT PEN HELD ar VIEW 

<IN«HOUSE TEST 0NLY> 

ft. ERRORS 

THE PROGRAM WjLL ONLY HALT ON ERROR t 

THE PROGRAf DOES NOT CONTaI!* FACILJTE5 FOR THE RCRflRTlNG OP ERROR 
CONDITIONS! 
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r: 

8, 

8VI 

9'.' 

•VI 

9.8 



IF U8INS tyt SHjTqH REO|«TE? ("EF «,2J To CONTROL tHC 
PROGRAM. tHERE HlLL BE A OElAY BEFORE THf 
NEW TEST IS SELECTED, 

MISCELLANEOUS 

DEVfOE ADDRESS pRQSRAM L0CA]|0N| 

LOOaTIon i»b« Contains the gTABjaTH oevJce addrEssi 

LOCATION 1802 CONTAINS tH| gT4B/GT44 INTERRUPT VECTOR, 
LOCATION j.804 CONTAINS THE J^lief jt< INTERRUPT BR LEVEL, 

p- de'cr irt ion 
directory 

THIS tfST USES THE CHARACTER HOSE T QJSpiAY A DJRECTqrY 
OF THE TESTS THAT ARE AVAILABLE, 

DOT REREAftBILlTY 

THIS TEST INTENSIFIES A OOT IN SACH CORNoR AND A DOT IN THE 

CENTER OF THE SCREEN. THIS JEST IS USED TO VERIFY DOT SEPEaT|SILITY , 

'•3 PINCUSHION AND VECTOR CURVATURE TEST <AQjUSTMENT OF X AND Y OFFSET PO!s> 

THIS TESt OUTLINES THE FULL SCREEN AREA, JT IS USEFUL 

IN CtNtERiNC THE VIEWINQ *R|A l« THE DISPLAY MASK, 

THIS TESt ALSO DRAWS A OlAOpNAL LIME FROM LONER LEFT CORNER 

tO | HE UPPER RIGHT AND THEN RETURNS |N The OPPOSITE {SECT ION , 

A SIMILAR SEQUENCE IS REPEATED STARTING *T LOWER RIGHT ' * 

CORNER TO THE UPPER LEFT CORNER AND BACK, THE PURPOSE IS To MAKE 

CERTAIN THAT THE VECTORS ARE LISEAR OVER THEIR ENTIRE LENGTH. 

WITH PROPER LENGTH VECTORS Ky TWO DIAGONAL LINES SHOULD BE SEEN 

IN THE CENTER Or THE SCREEN, 0° NOT ADJUST THE VECTOR LENGTH 

POT? WITH THIS DISPLAY PATTERN, SINGLE LINES SHOULD B£ VISILE 

AT THE TOP AND BOTTOM OF TH| SCREEN, \r NOT ADJUST THE Y OFFSET POT, 

SINGLE LINES SHOULD BE VISASLE AT THf R l8HT AND LIFT EDOE 

OF THE SCREEN IF NOT ADJUST THE X OFFSET POT,, 

9.4 OCTiOONS OR SQUARES 

A SERIES OF DIFFERENT S|iE OCTAGONS R SflUARIS ARE DRAWN To 
DEMONSTRATE THAT CLOSED FIGURE* CAN BE ORAWNED USING 
DIFFERENT VECTOR LENGTHS < 7| 17i |7, 71, 177; J77 AND 777), 

This Test is u»ed to test the eId point matchins of the vectors, 
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9.5 CHARACTER SET «AOjUSTMENT 0! TH| CHARACTER P0Tt8> 

TWO COMPLETE SETS Of ASCII CHARACTERS AVAILABLE PROM THE 

CHARACTER 8CNE»aT0R ARE OJSPLaTED, THE CHARACTERS ARC DISPLAYED I* 'OUR 

LINES OF TEXT, THE FIRST HALF OF A LINE iS IN 'NORMAL' FONT 

THE SECOND HALF OF A LINE II IN t ITALICS! FONT,' 

9.6 DASH LINES AND BLINK TEST 

THIS TEST IS USED TO TEST THE FOUR TyPCS OF VECTOR LINES, 

FOUR VECTORS A"E PLOTTEO US.JN8 EACH OF THE POUR LINE RESJStER VALUE!. 

THIS TEST ALSO ENABLES TH| ;§LINg OPTION, THE FIRST 

VECTOR ON A LINE SHOULD NQT BLINK, THE SECOND 

VECTOR ON A LINE SHOULD BLINK, 

9.T VECTOR LENGTH TEST <A0JUSTM|NT OF X AND Y VECTOR LENOTh> 

a series of incrementing anslc Vectors are orawned 

from the screen 0r6in to th| opposite eosc of the screen, 

these vectors should terminate on the line orawned at the 

viewin6 eoge, if the vector! do not eno on the llnii adjust 
the apfroplate vector lenot* pot',' 

9.1 phosphor test 

a wide band of intensified .victors is olflplaveo to allow for 
visual inspection of the cr! phosphor, t h js test also flft for 
any distortion in 0eflec t 10n crosj.over in the scope, 

9.9 intensity bevel, s*nc *n0 ljoht»pen sensitivity test 

EIShT VECTORS ARE DRAWN USlftO EACH OP THE EtONT INTENSITY LCVELf , 
THE INTENSITY ShOULO SE ADJUSTED SO THAT THE LEVEL S IS SARCLT 
VJSaBLE. THIS TEST JS ALSO 'W«CO TEST 

THE LIOMt PEN SENSITIVITY, ALL LINES ARE SET TO ALLOW a LICHT PEN 

hit. Then hit the message iliqmt pen hiti will it bisplayed on The 

LINE HI TV THIS TEST IS ALSO USED T8 TEST THE • SYNC I LOBIC IF SELECTED i 
9.18 EDCE SQUARES TEST 

THIS TESt IS USED TO TEST PfR PROPER EDGE BLANKING AND REENTRY SETTLE 

time, the screen, is outlined anq four rebTanoleS are osawned as to ' 

EXCEED THE E06E OF THE SCREfN, QNL* HAL? 0? EACH RECTANGLE ShOULO 
BE vISiBLEi 



6BSTBi?m' V "" V,SU * L ° ,SPU? TtST B*»N»EC.ll.DB 8 TO.* MACYU..SA 2S;nOV;t? UHS MOf • 

SHORT VECTOR ANO RELATIVE ppl N T TEST 

TMlj YlSt IS USED Tfl VlRlrY PROPER DESoOInS Of THE lHniT VECTOR AnC 
RELATIVE POINT, A SER1EC OF iNTjNjrieQ V*StICAL LlNtS "S| K!?T|0 
USInO SHORT VECTOR MODE, TH| TEST THEN REPEATS JlM " 
RELATIVE. ROJNT, T M E RESULTS IS THAT A StNCLC MORIIONTaL LINE ARREARS 
TO THE RIOHT Of THE VERTICAL LUES, AL»0 INCLUDED ?S A RELATIVE POINT 

T E tIi BfL r v I C ! T ' " UR »« s " tJ "« oeTAaoNS CAi' will * 1 

BE D I SPlaYEO i THt INNER QCT.A30N (I ORAHN USING SHORT VECTOR 
NODE WITH A DELTA X, Y OCT',' THE MfDOLI OCTAGON J* 

DRAWN USjNO RELATIVE POJNT Jo E WITH A DELTA X, * \t 

!f. 0<! !i ™f.? U 3 T 5* 2 CT *°2 N *' ***** U"»S SHORT VECTOR MQOOl 
WITH AN DELTA K,Y Or 77 OCT, THE MJDOLE OCTAGON SHBUWO 

SS/SSJit.. " 1 *^ fn0H ™ E ?UT " 5CTa8OnS C AN0 SHOULO 
NOT HOVE, 

•Via CRApHPLOT INCREMENT TEST 

A SERIES or POINTS ARC RLOTItQ ijTH EACH POSSULC VALUE IN Th| SRAPHPLqT 

irsrriES^i'j^p^N^s'iriN^Sc^^^rjNoiE: 1 ^ mo 

9.13 LIOHTiPEN roLLOW TEST 

IN THIS OPERATOR INTERVENTION TEST A TRACKING 

CROSS IS DISPLAYED, THE OPERATOR NAY MOVr ACROSS tit SBREtN 

?0 fHE OpiR^5 8 " N * * N X '"° Y 8CT * L W ™" «» *"0 oIiIlIyEB 

9.14 KEYBOARD ECHO T£ST 

THIS IS AN OPERATOR JNTSRVSNTjOR TEST USED TO INSURE PROPER 
OPERATION Or THE DISPLAY KEYSQASO, WHEN i OISPUAILE CHARACTER 
KEY IS DEPERSSEO THE CHARACTER IS DISPLAYED ON THE SCRttN, 
N SELECT INC THE SHirT.OUT iROOE, Jf THE KEY OERRESSEO " 
IS NOT A CONTROL CHARACTER, THE PROGRAM WILL TRAR f Q 
!« , ! «»".OUT VECTOR, AN OCTAL CHARACTER VALUE READOUT 
IS ALSO DISPLAYED AS AN AJO IN AOJSStJNG THE TtY CLOCK, 

lit " 
ITS 
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372 
371 
374 
3?5 
J5i 
357 
378 
379 
360 
3S1 
3(2 
3(3 
5(4 
385 

3ea 

387 
3(6 
369 
350 
399 
460 
461 

<?.•• Beiez* 
463 ie«a?6 

464 
465 
466 
467 
468 



06l03(l 
966032 



000000 
0e0a!)t 
00001*;! 

000004 

00000S 

0000t>4 



000500 

17737a 



060024 

00125a 

000340 

001100 
00034a 



.TITLE 8T.«f /Ct.44 WITH VR17 VISUAL OH»U*T TEST HA I NDEC.U-D0ST8.A 

.LIST HE 
.MUST MQ.rD.CND 

"2«X2 
»3'*3 
*4«%4 
»5?S5 
»P»X» 
PC«X7 
>CSPE«EHT 

ST«»TR"sea 

0I5PL* y "177J7a 



IU/4S LIGHT OlSPLA* REGISTER 



10.77* IS riLLtC WITH i«2, HALT 
.LIST 



■ '24 

• WORD 

■ •30 

i WORD 
340 



LOW!** 



scopEa 



iCMT RETURN 
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410 
411 
412 
413 
414 
41S 
416 
«17 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
42? 

4Ja 

431 
4S2 
433 
434 
435 
436 
«!7 
43a 
438 
443 
444 
445 
446 
447 
44s 
449 
450 
451 
452 
433 
454 
435 
456 
457 
458 
459 



!ei0*e 
•6ia*2 
zei6'4 

Jeia'6 

ttiti? 
001014 
men 

821030 

3(ie>2 

881334 
101026 
86»0«e 
i0303 2 
001034 
001036 

SSiSJl 

001044 

a«i3«6 
fiieii 

001002 



001094 
001056 
001090 
803062 

061044 000320 
901066 (00322 

*6i6'2 0003i4 
901072 (JaBjSs 

261074 000330 
i61!> 6 800332 



00020a 




■ •200 


000137 001356 




JMP SI 


001000 




••1000 


172006 


es*0P| 


172000 


000320 


GS»CT| 


320 


000200 


GS3RLI 


200 


000000 


iONTI 


6 


1777*6 


M»l 


177776 


177566 


TKSl 


177560 


177562 


TK*>I 


177542 


012470 


OBUFi 


BUFFER 


0124*2 


DBUF1I 


SUFFER*? 


012474 


DBUF2I 


BUFFER** 


012476 


08UF3( 


buffer** 


012500 


DBUF4| 


BUFFER*10 


0125F2 


DBBF5| 


BUFFER*1,2 


000000 


DS»VE| 





000000 


DSAVEll 


6 


000000 


DS*VE2t 


6 


060000 


OS»VE3l 





000039 


HOLD! 





000000 


TS*VE| 


6 


060000 


CNTRI 





000000 


SH»nSEI 


B 


000000 


LOKRB! 






172000 
172002 
172004 
172006 



START tOISPHY T|8T 



|PISPU*T STARTING ADDRESS 

lOISPLAY INTERRUPT VECtOR ITaRT tNG ABQRESS 
I0ISPLAY BR LEVEL 



(FJRST HaRD IN 
I SECOND WORD 
ITHIRO WORD 
I FOURTH WORD 
|F|FTH WORD 

1TEMP RES, 



THE QISBLAy BUFFER 



ics addresses and i-merhupt vectors 

display program Counter 



DPC| 178000 

OSRt 172002 

XPOS I 172004 

YPOSI 172006 

DDONEl 320 

DOONEl* 322 

LpVCTl 324 

LPVCTll 32* 

TIMEVTf 330 

TMEVTlt 332 



LAY . . 

I DISPLAY STATUS RESISTER 

I DISPLAY X AX|S REGISTER 

(DISPLAY Y AX]S REGISTER 

lOfSpLAY INTERRUPT VEC*gR FOR ST P 

idisrl't Interrupt vector for l.I8 h T-pe n 

iOJsplay interrupt vector for ti m s«omt or shift-out 
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461 
462 

4«3 001100 

444 0011*4 

4«S 00U04 

446 101112 

4«7 001100 

4i 8 »ell»2 

4«« ieii2t 

470 101134 

471 001136 

472 0011*2 

473 001144 

474 0011*6 

475 00ll»2 

476 0011)4 

477 1011)6 
47B 901162 
479 001166 
460 001170 
401 10H74 

482 00ll7 6 

483 00120} 
464 0012*4 
405 

466 001210 

487 011212 

418 001214 

489 001216 

490 001200 

491 001202 

492 1012)4 

493 001206 

494 001200 

495 001202 

496 101204 

497 001006 
49S 001242 

499 001242 

500 001244 
901 001246 
902 



, MONITOR ROUTINE 

00)737 000044 SCOPEai TST 

001014 BNr 

00*03. 00)5)6 CLR 

030737 00010* 177570 BIT 

001400 BED 

00)107 005556 COM 

030737 000400 177570 SCOPEEI BIT 

001010 8NE 

005737 001042 SCOPEFI T ST 

001012 PNF 

000240 HO? 

004737 001536 JSP 

000240 «OP 

000002 RTt 

013704 177570 3C0PEBI MOV 

042 7 04 1777*0 SCOPECl i|e 

006304 *Sl 

012706 0*0500 SCOPEQI MOV 

000240 NOP 

004737 001536 JSP 

000240 NOP 

000174 001210 JMP 

000052 DlSpTCI PILE0»2 

000064 PItH«2 

000074 PJLE2»2 

002342 PILC3*0 

000414 PltE4«0 

000024 PILE5.2 

003040 Hit*** 

003172 PIIC*« 

003304 PILE10«2 

003400 PlLtU*» 

0034)4 MLC12*I 

000414 'ILE13«2 

003630 PlLtl4«2 

004U0 PIUE15«8 

004344 P1U16.2 

00)0)4 'llU7«? 



KRBD 
SCOFEF 

SwljCM 

»1»|*MBISP L AY 
SCOPES 

SWIJCH 

»40e>»»OISP U AY 

scopes 

HOL( 

scoped 

PC, SETUP 



P#DJSPUAY,R4 
»1777*B|P4 
P.4 ' 

•STKPTRiSP 
PC.IETUP 
•OI|PTetR«) 



.TEST IF Sw OR nKRBn 

1 en if "KRe" 

i CLEAR "SHjTCH? 

i TEST F P "MoiB/STbP SHUCK" 

i BR IF CLEaPES 

ISET SWITCH 

I TEST BIT 8 

iTEST (?OR "HOLD/STOP" 
i BR IF SET 

(RESET HOUSEKEEPINS 

lE*IT 

(READ SWITCHES 
iMASK TO BITS 4-15 

iMO« itn 

iRESET STACK 

i RESET HOUSEKEEPING 

ijMP TO THAT TIST 

iOIRICTOPY 

iOOT REPIAtlBIblTY 

■PINCUSHION 

I OCTAGoN* OR SQUARES 

I CHARACTER SET 

i DASH LINES AND BLINK 

IX YECTO" i lN5f H 

IY VECTO* LtNQTH 

iX PHOSPHOR TEST 

iY PHOSPHOR TE0t 

I INTENSITY LEVEL AND LIShTPEN 

lEDOE SQUARE* 

i SHORT vrCtOP REiAflvE PolM TEST 
lORAPHPLOT TESt 
iLISHT.PEN FOLLOW 
•KEY BoARO CCHg 



fioGTCATMl 




904 






905 






906 


101290 


010044 


907 


0012)2 


010146 


90S 


0012)4 


010246 


909 


001296 


010344 


510 


101200 


010446 


911 


001202 


010546 


912 


101244 


010607 


913 


001270 


012737 


914 


001204 


000000 


915 






916 


001300 


000000 


9)17 






516 


001302 


013704 


919 


101306 


012605 


900 


001310 


010604 


921 


101302 


012603 


922 


001314 


012602 


923 


101316 


012401 


924 


101300 


012600 


925 


001322 


012737 


926 


001330 


012706 


927 


001334 


000240 


526 


001336 


000240 


929 


001340 


000240 


930 


001342 


000000 


931 


001344 


000240 


932 


101346 


000240 


533 


1013)0 


000240 


934 


0013)2 


000137 
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LoSpKR* 



001300 
001302 



001300 



000004 



NOV 
MOV 
NOV 
"OV 
NOV 
NOV 
MOV 
MOV 
MALT 



LOtfSV) 
HIGPWR, 



001250 000024 
000500 



001170 



MOV 
MOV 
NOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
NOP 
NOP 
NOP 
HALT 
NOP 
NOP 
NOP 
JMP 



R0f»lSPl 
Rl^lSPJ 
Ri,.(SPj 

RJ..ISPJ 
R4^»(SP1 
R5,.«SP» 
Sp.LOWSV. 
•Hr?PwP|#»24 



LON|V,SP 
1SP|*|P} 
1SP|»,H# 
(SP)«.R5 
(SP|*|R» 
<SPi*.Pj 
(SP|«,R0 
•1 0»PWR|»#24 



»lO«p»ni 
•STKPTRi 



SP 



SCOPED 
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(36 
537 
33a 
JS9 
940 
341 
342 
343 
344 
14$ 
346 
347 
548 
349 

tie 
351 
352 
553 
S54 
555 
356 
357 
55S 
359 

5«a 

381 
562 
363 
364 
565 
566 
B67 
568 
569 
370 
371 
372 
373 
374 
575 
376 
377 
378 
579 
580 

581 

582 
583 
584 
185 
586 
387 



8213)6 

881370 

e2i3'4 

3014«e 
••1482 
381416 
881422 
(81414 
»8i«8 
tel424 
881436 
181432 
381436 
821442 

8el44 4 

881430 
081412 
3814*6 
881462 

3ei4*6 

081474 
881502 

881510 
281526 
081524 
081532 

881536 
081344 
081552 
281580 
£81564 
8815*2 
081374 
881680 
0016*6 
881614 
S816 12 
8816118 
881686 
011644 
801610 
801636 
881662 

881684 
081670 
881672 

Ml 674 

8816*6 



012706 


800500 




ST*RT| 


M0 V 


812777 


800340 


177480 




NOV 


812708 


001054 






NOV 


013701 


001000 






MOV 


010110 






St"Al 


MOV 


868781 


000082 






*03 


022700 


001064 






C M P 


801372 








BNE 


012780 


001064 






MOV 


013781 


001002 






MOV 


810128 






STRBI 


MOV 


062701 


008002 






ADO 


022780 


081100 






CMP 


081378 








BNE 


005037 


005556 






CL" 


005037 


001042 






CL.R 


003004 








Su« 


003037 


801044 






CLP 


004737 


001536 




SfRCI 


JSP 


0830'7 


001042 






CLP 


812737 


001000 


012004 




MOV 


812737 


000600 


012086 




MOV 


812737 


030060 


011764 




MOV 


012737 


030060 


0117*6 




MOV 


812737 


038068 


011776 




MOV 


012737 


830068 


012008 




MOV 


00013? 


002050 






JMP 


012737 


080062 


008060 


SETUPl 


MOV 


B127S7 


000000 


000062 




MOV 


042777 


000108 


177232 




aje 


003037 


002046 






CL R 


032737 


008200 


177578 




•IT 


001413 








HO 


• gSUj 


002046 






COM 


812737 


001700 


080068 




MOV 


812737 


000340 


000062 




MOV 


832777 


000100 


177170 




•13 


8l2?77 


081664 


177834 


SETUPA* 


MOV 


312777 


000340 


177230 


MOV 


813777 


081072 


177224 




MOV 


883077 


177822 






CLP 


81S777 


081076 


177216 




MOV 


if H ■'B ' 7 


177814 






CLP 


008807 








RTS 


00377? 


177166 




SETUPS 1 


TST 


100481 








»MI 


000080 








HALT 


000002 








RTI 


000000 








MALT 



*STKPT»<5J> 

»34J.»PSk 

•OPC.RB 

GSi§Mi 

Rl,i»)« 

•2, Si 

•Dpsn»ipe 

8TRA 

•dooneirb 

SSV5T.RJ 

S00CNE*14.P8 
STR6 

SWljCH 

HOLS 

R4 

TSA'VE 

PC.iETUP 

HOLS 

«lB(f8,«»714A 

*60(<RAY14B 

*38S60.OlT14A 

i38|60iOLTl4A«2 

»308»0lOLT14B 

«38«60iOLTi48*2 

fa!" 
*62i»»»e 

»8if»6! 

»ie|.*T»s 

KRBS 

»20S*»«O!SPLAY 

SETS/PA 
KRBC 

*PEIB,»II6B 

»34!l»«62 

*10ii»TKS 

•SEjUPB.POOONE 

•34|raOQONEl 

LPVtTjifLPVCT 

•LPVCT1 

TMEVTlifTlNEvT 

»TM|Vfl 

PC 

»DSR 

.♦4" 



<8ET UP THE STACK 

(RAISE PSN 

jOET POINTER 

3 SET SUPPLIED ADDRESS 

i UPDATE 

(THE 

i ADDRESSES 

j UNTIL DONE 

(GET POINTER 

I5ET SUPPLIED VECTOR 

iUPOATE 

I THE VECTORS 



iHDUSEKEEP 

! 
I 

ISET UP VECTOR! 

iHOUSEKEtP XiT QRlBlN POP L.'.CHTPEN 

I INITIALISE * READOUT 

t INITIALISE T IEAQOUT 

I START THE TEST 

i RE SET KRB VICTOR 

i CLEAR INT ENABLE 

jTEIT POP "KRB? CONTROL 

j BP ir NOT 

|SET "KRB" CONTROL 

iSET UP "KRB" 1 NT 

i ENABLE "KRB" INT 
iSET UP ST DONE VECTOR 

i RESIT LISnT-Pen VECTOR 

I RESET TIME-OUT/SHIFT OUT VECTOR 

(EXIT 



I TEST PoR STOP 

jERROR, INTERRUPT OCCURRED TO THE STOP 
IVECTOR BUT STOP UaS NOT SET 
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389 
590 

391 881708 

392 8817»6 

393 8817S4 

594 0817S2 

595 821724 

596 881730 

397 801736 

398 881740 
599 881746 

680 081730 

681 881794 
632 l8176 2 

683 181766 

684 eei77j 

685 881774 

686 803882 

687 8830«4 

608 803018 

609 88S0S4 

610 003088 

611 803022 
612 

613 883834 

614 183832 

615 803034 
616 

617 883036 

618 88<0«4 

619 883046 
628 



UT737 
042737 
022737 
001440 
883837 
168787 
100426 
02278? 
180412 
818784 
812737 
805087 
885837 
880088 

02»7'? 
001013 
012737 
000802 
00 5 5 7 
800802 
080808 



888002 
080000 



080734 



885556 



001844 



803556 
801042 



001042 



001044 


RET8I 


movb 


081044 


BSC 


08l0«4 




CMP 






BE5 






CLP 


00l0«4 




sub 




KYT5I 


•hi 


001044 




CMP 






BMI 






MOV 


001058 




MOV 






CLP 






CLR 






RTI 


00l0<4 


KTT21 


BMP 






B N E 


081042 




MOV 






"Tl 




KYT1I 


CLP 






RTI 






HALT 


083536 


KYT3I 


MOV 






RTI 






HALT 


881044 


KVT4I 


SUB 






9R 




KRBBI 


8 



•TK»fTI»vE 

•1774el,TSAVE 

«15|T$AVE 

KYTJ 

SWlfCH 

»ie»*TsavE 

KVT.J 

•17|TS*VE 
KYT2 

TSAyE.Pf 
•■llCMANOE 

SWITCH 
HOLS 

»76|TSAVE 
KYT4 

f.tiMOLD 

HOLS 



••llSHlTCH 



»40(TSAVE 
KYTj 



jREAD T HE CHARACTER 
J MASK TO 7 BITS 
I TEST PQR "CR" 
j BR IF 

I CLEAR "SKiTCM" 
I MAKE 0.77 

i<A 
i>P 



iEXIT 



i RUSOUT 
IEXIT 



i FATAL ERROR RTI FaIlED 
i FATAL, ERR0R1 PIT J PA1LE0 

iConvert lc to ue 



j T .4e/' P .T«4< S]tH VR17 V(SU*L OtSPL*Y TEST M*In"EC.11»0D g T(j.» 

n6STSA?Pii 



M»eru,»i4 a»i N ov;T> tut* p*o* i» 



6!5 
689 

453 
691 
692 
693 
694 
695 
696 
697 
698 
699 
780 

?n 
7es 

703 
784 
705 

7e6 

787 
788 
789 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
726 
7?7 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
74B 



«!092 

312141 



jg;a62 
002072 



302074 
412076 
J8<1»2 

Si2i«6 

982112 

iqiii 

282126 
382132 
282134 
882136 
882102 

!e2i46 

882192 
112H6 

«e!i«2 

882166 
882172 
282176 
282202 
0822*6 
B82210 
282212 
182216 
382222 
882226 
882232 
(12236 
182242 
182246 

■12212 

882256 
902262 
982266 
88S272 



104000 
884537 
001000 
185561 



H4a« a 
I1A537 
laiin b 
Ia7i4a 



104000 

012788 
81<737 
012701 
812728 
8l2728 
012720 
012728 
8B5381 
881366 
812728 
812728 
01272a 
812728 
184737 
lll7fl 
012728 
H2721 
0l27 s B 
012720 
005381 
1B1366 
111721 
112720 
112720 
01272B 
81272b 
11272B 
012710 
001U7 

112721 
012728 
012728 
812720 
000287 



005412 



005412 



012470 
002252 
000020 
040000 
011777 
000100 
321777 



020101 
000001 
040000 
011777 
002252 
010020 
141777 



021777 
011101 



018111 
04i777 



173400 
160101 
012470 
112274 

117110 
000000 
011101 
110000 



.LIST 

(EXECUTE DIRECTORY MANE 



FILEll 



seopt 

JSR 

1001 

FRmEB 



5, M|SS 



I EXECUTE DoT REpEATjllUlTT FrAME 



nun 



SCOPE 

JSR 5,M|SS 
100000 

frmei 



ICXIT TO DISPLAY A FRAME 
iUSlNC THE DIR ( FRAME 

■EXIT TO DISPLAY A FRAME 
iUUNG T H E DOR REPEAT FRAME 



IEXECUTE pINCUSHIgN FRAME 



FlliE2| SCOPE 
NOV 



isr 



2SI 



JSR 
NOV 
NOV 
NOV 

NOV 
MQV 
DEC 
BNE 
MOV 
NOV 
MOV 
MOV 
JSR 
NOV 
MOV 
NOV 

MOV 
MOV 

DEC 
BNE 
NOV 
MOV 
NOV 
NOV 
MOV 
MOV 
NOV 
JMP 



SETPNTI MOV 
NOV 
NOV 
MOV 
RTS 



*10|MN0). 
- -^SXi„AXY;tR0|« 



«BUFFER ( R0 
PC.ISTPIT 
»21|R1 

»INT.X,(S,1)» 
»MAXV,tll0)« 
•ill* " 

"1 
1$ 

»MUVIS»»1i<R0I« 

»0i)Rd* 

•INJ*|(Hl)» 
»MA»Y, (10)4 

*MAXY*1/100|RI 
*lNl»»M»XXi*R0)» 
•1. |R0>* 

•MINUSX4MAXX, (R0)» 

•nitiH»i» 

Rl 

21 

«l.|R0)« 

•M|RUSX*1,(R0)* 

•INlX^NJxJCMl). 

il,|R0>4 

*D3IOP,(R0j* 

•DJRPi (R0)» 

•BUFFER, (RSI 

FILl'A 

•P0]NTUnT« 1 (R1)4 
*1,|R1)« 

»iii;i»* 

«L0M°V>|Rl»4 



ILOAO START ADDRESS 
ILOAO «i0 8RSIN 
ISrTUP COUNT 
ILOAO INT LINE 
I MAX V 
I LOAD DELTA X 
ILbAD * M*X Y 
(FINISHES I 
IBP IF NOT 

leg back x mnIt 



IPLOT HAfT LINE 
(SET 0R8IN 
ISlTUP COUNT 
lieAO SCiTA X MAX 
ILOAO DCCTa V I 1 
IRETRACE 
I LOAD BE 
IFINISHEL 
111 IF NOT 



AO_B|tTA Y Ol 111 



IPLOT KAST LINE 

I LOAD STOP 
ILoAD JUMP 



ILO*D POINT 
AT X ' 
At Y 



ILBNS VfCICR 



ILSNC 
lEXlT 



eT.4B/r.Ti4< "ITH VRi7 VISUAL DISPLAY TEST MAlNBEC.lliDOGTs.A 
OOCTCaTPII 



MACYii,6j4 25.N0Vi73 Ijlll PACE 16 



7<2 
743 
744 
7«5 

746 

747 
748 
749 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 
760 
7«1 
762 
763 
7«4 
765 
766 
767 
7«8 
769 
770 
771 
772 
773 
774 



112274 012737 004000 011146 

«113«2 015737 015556 

902396 101409 

082310 104537 015412 

302314 000111 

901316 H247B 

082320 000404 

112322 004537 005412 

002326 000101 

00233b 007230 

012332 005337 011146 

002336 001361 



file2a4 mov 
fiCe2b» tst 

BED 
JSR 
1 

buffer 

BR 

FILE2CI JSR 

F R ME2 
FIUE20I DEC 
BNE 



(EXECUTE OCTAGONS 0? SQUARES 



8023*0 104000 
1113*2 112737 



014001 001046 



0l!3'0 0l'737 005556 

1823*4 llllll 

082396 104537 105412 

102362 0B0001 

002364 007334 

102366 005337 011146 

112372 001366 

112374 000407 

112376 114537 005412 

002402 000001 

1024*4 107724 

002406 105337 011046 

082412 001356 



*40?0|C|Tft 

SHJICH 
FILtZC 
RSiMEsG 



FJL(»0 
RSiMESG 



CNTR 
F|L|*B 



FIbE3| SCOPE 
NOV 

F1LE3a» TST 
B N E 
JSR 
1 

FRME3 
DEC 
BNE 
BR 

F1LE3BI JSR 
1 

FRME3A 

DEC 

BNE 



»14»lliCNTR 
SWITCH 



,t!sss 



CNTN 

FILI3A 

F1LS* 

5,M|SS 



CNTR 
FILl'A 



lo»d counter 
iTest snitch 

ill IF SUBTEST NOT SELECTtC 
I EXIT TO DISPLAY FRAME 

iuslNB the Cross hatch pattern 

(BR 

(tXlT TO OISPLAY FpA M E 

iUSlNS THE Fr SET pATTERN 
(FINISHED t 
i BR IF NOT 



1 SET UP A COUNtER 

(BRANCH IF SUB. TEST 
(DISPLAY TEST 

i FRAME 1 3 
■DECREMENT COUNTER 
(BRANCH IF NOT COHPLETt 
iEXIT TO NEXT »E|T 

(DISPLAY TEST 

iFRAMI * 3A 

(DECREMENT COUNTER 

i BRANCH IF NOT COMPLETE 



r.T"4f/rT»«< HjtH VI' VlSU»L Ql!PL*Y TEST NA|NBEC"ll»OOGTo«» 

nb5TGA>ti 



«»cVli.4l« !S-nOV«73 till! P»oi 17 



776 
777 
778 

779 

781 8e?4i< 

782 

7»j ie;4ij 
784 

785 002432 

786 888436 

787 ?8844 2 

788 «8844 6 

S4?6 



789 
792 



791 8854SJ 

792 388470 

793 8184*4 

794 B0I5S2 

795 JjS5»S 
756 883514 

797 0B8528 

798 §88524 

799 3ZS530 

820 S?<53s 

ssi aaSs*^ 

88? 2?"5<W 

sea ijSfJa 

8S4 8BSSS4 

886 

88? 88S3S4 

sea ittiit 

889 881574 

810 883696 

111 aeis«2 

112 1836*4 

lis aatsia 

814 881612 

sis t>m< 

816 883616 

817 181632 

SIS 

8<e 181614 

870 103630 

821 801634 
172 >I>6*S 
»?3 Itt6«4 
■24 IflSll 
S8S SglSS* 
876 8S36t8 
87' 883664 



82s 

879 



1841*1 

8l27?S 
012720 

81278a 

2l2758 
012728 

012720 

U27S. 
112728 
8l2737 
004,3t 

812717 

8127!; 

804737 

012728 

334787 

884737 

812728 
804787 
812728 
81272B 
012728 
880137 

112728 
012782 
81270S 
110228 
00*2(2 
02270E 
001774 
805303 
001371 
012728 
080207 

012729 
815702 
884737 
BB*7 3 T 
012728 
Bl37«8 
804787 
884737 
008287 



iDiSPl'r f!LE 

iCMjRtCTER AND JTALJCS YES' 

! set up thc suffer fan this test 



817471 
174488 
178832 
117124 
088800 
081700 
189008 

Hill? 
088108 
082624 
888148 
882624 
8881*8 
0M624 
178848 
8825*4 
002730 
178868 
0025S4 
173488 
168888 
012470 
002746 

888816 
5)88883 
808037 



888817 



B28B17 



178848 
8B2(S4S 
882712 
802738 
178060 
002666 
882712 
802678 



0826*6 
882666 
@g£&66 



003616 080008 



scope 
»av 
«ov 

MOV 
MOV 

MOV 
H Ov 
MOV 
M0V8 

Mjjva 

MOV 
JSR 

NOV 

JSR 

MOV 
JSR 
NOV 
JSR 
JSR 
MOV 
JSR 
MOV 
MOV 
MOV 

jmp 

Lo«DSpl M vB 
MOV 
MOV 
MOVi 
INC 
CMP 
BED 
OEC 
• NE 
MOV 
RTS 

LO*DBPI MOV 
MOV 
JSR 
JSR 
MOV 

«ov 

JSR 
JSR 
RTS 

STCk*RI 8 



21? 



*BurrE«,u0 

*ST*TS»ISiiE8i (0|» 
»STATSA|iTALB|IYnOPFIG«EN.(S). 
»PO)1TI|NT4| u POrr|H.KOfriL!NE8, (8>* 
»8, !«>• 
»M»j(Y -77, (0)4 

•:«*«,!•!• 

•17, t«). 
•17) !0!» 
*18!lSTQHAR 
POttOAOBP 
«14|iSTCuAa 
PCitOAOBF 
•4* ,STC»*» 
»C,LCA38r 

#ST»TS»llTAt0,!H0)« 
PC.LOADSP 
PC.APACE 

8 ST ATS A | iTALl, <Rg)* 
PCiliOAOSP 
»DS]OF># « ) ♦ 
»OJP*i tB81* 
8BUF/ER. !*e». 

r ILI«» 
»l»i<R8|« 

80,(2 
«37l»3 
R2, 1 RBI* 
R2 

*17l«2 
2S 
R3 
It 

«28»17. (s8l» 

PC 



I«*D POINT MPDE 



*ST*TS»JiT»L0i(R»)4 
tT5"AR,Rj 
'C.tlLLIT 
»C,I»ACE 

«ST*TSAj!T»ili(RB)» 
»TCHAR I R2 

PC.flUIT 

PCJRlP 

PC 



I LOAD INITIAL CHAR 1 

1 1 0*0 INITIA, iC OMR 

ILOAD LINE 

I LOAD NUMBERS AND PUNCT 

ILS*0 LINE 

ILCAS NORMAL FONT 

ILOtO SPECIAL CHARS 
I USER* SPACES 

ILBAD ITALICS PONT 

IL8A0 8P|teAL 

!L0*0 B8T0P 



ISET INITIAL SHIFT. OUT CHAR 
ILCAO COUNT 
)L8*0 CHAR 

1 test for si 
IB* ir si "t7" 

JPINISMtR 1 
I BR IF NOT 

ILC*° |HIFT"lN SPACE 

I Ex IT 

IL0»B NORMAL FONT 

iSet starting eHAR 
ILCAO the characters 

(iNSERt SPACES 
ILO*0 ITALICS PONT 

i set starting character 
iloas the characters 
1 Insert cr;lf 
itsit 



5».48/r?-44 lifK tf m7 VISU*L O'sPLAy TEST ^aINBFC.H.OOGTG.A 
r>8GTG»?Hl 



S30 



• 31 


801670 


112728 


888015 


138 




li27H 


008012 


133 


8a!7fa 


112720 


800012 


834 


083784 


112728 


808012 


835 


20371a 


800207 




B36 
8!7 








883712 


812703 


888843 


838 


808716 


118220 




839 


88S720 


805202 




840 


18372: 


085303 




841 


808724 


081374 




842 


083736 


0802«7 




8<3 








844 


!8!738 


012703 


388810 


645 


f287S4 


112728 


808843 


846 


00874 e 


00*383 




»<? 


88f 74 2 


081374 




as 


»174 4 


0882*7 





8«9 
852 
851 
S!2 
853 
854 
85S 
856 
857 
856 
359 
8C8 

e«i 

8S2 
863 

it* 

6«5 
866 
b«7 
bti 
86 9 
87J 
871 
672 
873 
874 



003022 
012500 



888746 012737 081088 

rf*f»4 012737 001708 

?8S7«? 88453, 7105412 

8087*6 080081 

888770 812478 

?8!772 812737 088400 012588 

*810«8 004537 005412 

C03084 £888*1 

Je!0«6 012478 

Z83818 BB5J37 083022 

■ HZ-.i 881357 

.'8*816 88013? 883024 

:8!872 880888 



CrLFI 



SPACE| 
111 



4J» 



MOvB 


«1S| (81* 


MOVB 


•til (8)4 


"OVB 


»12l<0»« 


"OVB 


•12, (0)4 


RTS 


PC 


MOV 


•48|R3 


MOVB 


R2i!«>* 


INC 


R2 


DEC 


R3 


BNE 


FILL* 


RTS 


7 


MOV 


»18|R3 


MOVB 


• 48| ( RB 3 * 


DEC 


R3 


9 N E 


IS 


RTS 


PC 




ROUllN E 


M V 


* 2,888,18! 


MOV 


•MA«Y.77,BUFrES»i8 


JSR 


R5.MES6 


1 

buffer 




MOV 


• 48ji>BUFFER»10 


JSR 


R5.MESG 


t 

BUFFER 




OEC 


105 


BNE 


4S 


JMP 


FILI' 



MACYH.6M 25.N0Vi73 1)108 pAGC 17. t 



I EST J T 



ae»o a space 

IBs IF NOT DONE 
(EXIT 



iLfl*D a counter 

IL040 STARTING POIAT 



10Sl 

(EXECUTE DASH LINES »N» BLINK 



Z2!Z?6 

:e:z32 

i8!834 



184080 

80«5S7 805412 

818880 

8l«l74 



riLESi 



SCOPE 
JSR 
10880 
FRME5 



(FINISHED t 

IBR IF NOT 

100 TO NEXT TEST 



iEXIT TO DISPLAY A FRAME 
(USING THE DASH AND BLINK FRAME 



G?»00>R»»*4 »!tH V*i7 VISUAL OlSPLAY TEST MAlNBEC.ii-DOOTG.* 



M*Cyn,6 S « 2J.N0V.73 UlBB '»8E 18 



an 
a«2 



003086 



! 7 « 

177 
879 

in mm 

•12 00(0)4 

983 1010*2 

884 10(070 

885 10(076 

886 001184 
687 001110 
S88 11(112 

•e» 10U14 

890 001100 

"(102 
104 



8«3 10J132 

894 00$i3« 

095 0011*0 

896 0011*4 

897 0011*6 

898 001100 
099 00>1*4 

900 11(196 
981 001100 
902 80!l*6 
903 

924 
905 

006 00(1*0 

907 00J172 

908 101200 

909 001206 

910 10(214 

911 101212 

912 00(200 

913 00(206 

914 00(242 

915 10(244 

916 00(2*6 

917 00«252 

918 10(204 

919 00(206 

920 10(204 

901 (0(270 

922 001272 

923 00(276 

924 10(300 

925 00S3»2 

926 003306 

927 008310 

928 00(314 
909 108300 



104000 

010737 
010757 
012737 
012787 
013737 
10*537 
000001 
010426 
00*537 
000001 
010462 
06S7S7 
00»337 
001366 
015337 
001351 
0000*0 
019737 
001342 
100237 
119337 
001339 



10*000 
012737 
012787 
H0737 
012737 
IH7S7 
013737 
00*507 
000001 
1H406 
11*537 
010001 
0104*2 
062737 
015337 
001366 
005337 
0013'1 
000240 
005737 

005237 
005337 
00i335 



041777 
000011 
000000 
000040 
000200 
001034 
005412 



005412 



000010 
001032 



001046 



005556 

001034 
001036 



001777 
000010 
000041 
000201 
001034 
005412 



005412 



000010 

001032 
001046 



001034 
001036 



001034 
01147* 
001036 
0010*6 
001032 
010*72 



010*72 



• EXECUTE VECTOR LENjTH TEST <H0RjZ) 



F|LE6| 



010472 
001036 
001034 
001046 
001030 
010474 



010474 



SCOPE 

MOV 
NOV 
MOV 

L00P*l NOV 
LOOPAlt NOV 
MOV 
JSR 

1 

TRME6 
LflOP»2t JSP 
1 

PRME6A 
*D0 
DEC 
BNE 

1 00P*3( DEC 
BNE 
NOP 
TST 

BNE 
INC 

OEe 

BNE 



»lNJMM»XX,DEt.TX 1 |SET UP VERTICAL HEIGHT 
»10|OS»VE2 ISET UP TI m ER 

P0.CSAVI1 

«40|CNTR i SET UP EXECUTION COUNT 

•MAXT«1/10,OSAVE ISET UP 
DJAVEiiDE|.TY6 

5,Mt5S j E X I T TO OJSPI.AY FRAME 

t VECTOR LENGTH FRAME 
5,MJSG [EXIT TO DISPLAY FRAME 

i VECTOR (.EnGTH FRAmE 
«1P|0ELTY6 iUPOATE ANGLE 

OSA.VE iriNISHED ALL THE ANGLES 

L00PA2 i BR IF NOT 

Cntn iOonE eoUNT' 

LOOMl j BR IP NOT 

SWIICH > TEST SWITCH 

LOOPA j BR ir HALT MOTION 

OSAVEl iUPOATE INITIAL ANGLE 

DSAVE2 iFINISHEO ALL 7 

LOOPA i BR tr NOT 



•EXECUTE VECTOR LENjTH TEST <VERt> 



riLE7i 



SCOPE 

MOV 
MOV 
MOV 
LOOPB| MOV 
LOOPBH MOV 
MOV 
JSP 

1 

PRME6 
LO0PB2, J8R 
1 

PRME*A 
ADO 
DEC 
BNE 

LoopBsi oce 

BNE 
NOP 

TST 
BNE 
I NO 
DEC 
BNE 



•INIX, OSAVEl 

»HA»T,01lTY« 

*10|DSAVE2 

»*0|CNT« 

»20|(OS»VE 

O$*5Ei.0ELTX6 

5,M(8G 



5.M&S5 



»10|OELTX6 

OSA.VE 

L00PB2 



LOO*Bl 

SWITCH 
LOOPS 

os»yEi 

DSAVE2 
LOOPS 



iSETUP INITIAL « 

iSETUP INITIAL V 

iSETUP EXECUTION CoUnT 

iSETUP DELAY 

iEXIT TO 0||PL»Y PRAME 
i VECTOR LENGTH T(St FRAME 



iEXIT TO OISPLAY FRAME 

j VECTOR LENGTH FRAmE 

■UPDATE ANGLE 

•FINISHED ALL THE ANGLES 

ISR IF NOT 

iDoN* COUNT? 

i BR IF NOT 

i TEST SWITCH 

| BR IF HALt "OttON 

iupdate Initial angle 

iFINISHEO ALL? 
iBR If NOT 



eY-*0/sYi** »i *H VRl7 VISUAL DISPLAY TEST MalNOEC-lliOOeTG-* 
BBGTGA.Ptl 



MACYll,*2* 25.N0V;?3 11100 PAGE 1* 



931 
932 
933 

9!4 I0S302 

935 0l!3l4 

936 008330 

93 7 (0(334 

938 01(336 

939 00(3*0 
9*0 i0!3«4 

941 0083*6 

942 00(3)0 

943 00(382 
9'4 80(316 

945 118360 

946 00(366 
9<7 00(374 
946 

949 
950 

951 00(376 

952 10(400 

953 00(404 
984 80(410 

955 00(412 

956 00(414 

957 00(400 

958 00(402 
999 00(404 
9*0 00(4)6 

0(432 
03434 

963 00(4*2 

964 00(410 
965 



961 
962 



104000 
005037 
104537 
000050 
010504 
004587 
000001 
010604 
000240 
005787 
001364 
062737 
022737 
001355 



104000 
005057 
004537 
000050 
010544 
004537 
000001 
010604 
000240 
105737 
001364 
062737 
022737 
001355 



010500 
005412 



005412 



ipHoSpHoR TEST <M |iJiQ»T*l> 

piBEiet scope 

CLP 



07*1 



000001 010506 
002000 010506 



010550 
005412 



07C| 



JSR 
»0 

FRME10 
JSR 

1 

PRM10 

NOP 

TST 

BNE 

*00 

CMP 

BNE 



DELJX7 
5,m|SG 



5.MESG 



SWIJ.CH 
D 7 A 

•l.OV 
»2«80.DSLTX7 

07A' 



ipHQSpHoR TEST <VEhT[C«L> 



FlLEllt SCOPE 
CLR 



0701 



005412 



005556 



000001 010050 
002000 010550 



D7P| 



JSR 
50 

prmeii 

JSR 
1 

PRH10 

NOP 

TST 

BNE 

ADD 

CMP 

BNE 



0EL1T7 
5,M|SG 



S.MISG 



SWITCH 
O7O 

•IiBElttt 

»MA»Y«i,0ELTY7 
070 



iEXIT TO DISPLAY A FRAME 

IUSInG THE HORli FrAmE 
IEXIT TO DISPLAY A FRAME 

I US I NO THE PERIMETER B0» 

i TEST THE "SWITCH" 

iBR IP FREE*E THE MOVEMENT 

•UPDATE THE X ORIGIN 

i TEST IF THE end 

iBR IF NOT 



iEXIT TO DISPLAY A FRAME 

iUSlNB THE VlRT FRAME 
iEXIT TO DISPLAY A FRAME 

iUSlNS THE PERIMETER Box 

I TEST THE "SWITCH" 

iBR IF FREEZE THE MOVEMENT 

iUPOATE THE Y B R!=1N " 

iTEST IF THE END 

i BR IF NOT 



e*.4e/s¥i<« «ith vRi? visual oIsplay test maInbec.u.dogtg.a 
nBST«A?Ml 



MACYU,,604 J5.N0VJ7? 11)08 PAGE ?0 



i«7 

948 
969 
970 

»n 

972 
973 
974 
975 
976 
977 
97S 
979 
910 
9»1 
902 
903 
914 
985 
9! 6 
987 
988 
9(9 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1080 



•<!«•: 

09(49 4 

(01402 
*0!4<0 

0054*4 

HUH 
00(504 

00(9*2 

001914 

nun 

00(916 
mat 
00(982 

00(506 

8019*0 
0035*6 
005000 

80159* 

00(5*4 

00S57J 
«?574 
08!6«2 
0056*6 



104000 
01877? 
015777 
012737 
005737 
001004 
042737 
000483 
052 7 '7 
00*537 
000001 
010642 
J?9jj7 
001423 
012737 
100793 
1012737 
017 7 3 7 
042737 
022626 
012777 
000137 
013777 



00(614 104000 

00(616 904937 

00(602 010000 

0016(4 011312 



003550 
001004 
004000 
009556 

000004 

000004 
005412 



001032 



170406 
175492 
001032 



0106*0 
010690 



173400 011250 



164000 
175300 
176000 

000001 
005432 
001072 



085412 



011250 
0112*2 
0112*2 

179252 
179294 



■INTENSITY LEVEL TE|T 



F1UE12I 


SCOPE 




MOV 




MOV 




Mflv 


FLEl2A» 


TST 




BNE 




BJC 




BR 


flei2b* 


BIS 


TlE12C» 


JSR 
1 




FrMEIZ 




DEC 




BE 8 




M0V 




BR 


re^lpi 


MOV 




MOV 




BJC 




CMP 




MOV 




JMP 


FLElZD* 


MOV 



4REILP.0LPVOT 

OSgRL,»LPVCTl 

• 40i)9,O l AvE 

SWIICH - 

FLEJ«B 

«4,|YNl« 

F.EJ'C 

M.jYNl! 

9,H|SG 



OSAVE 
PLEJ40 

*DSIOP.B»Yl P» 

*DN6P|»»Y|.PA 
»YPBS,LPPNT 
»17J008|i.PPNT 
t|»j», (5P)» 

n.fopc 

MESjf A 

LPVfTliiuPVCT 



(EXECUTE ESSE TEST 

FILE13I SCOPE 

JSP 9,K|>8 

10000 

FRME13 



ISET UP LIOHTMEN VECTCP 
iSET UK BR LEVEL 
i SET up * EXECUTION COu N T 
iTEST THE "SWITCH" 

j br ie sit "sync 
iEnsure clear tsync" 

i BY PASS 

(SET THE "SYNC" 

IEXIT TO DISPLAY FRA M E 

iUSlNS THE "INTENSITY" FpA»E 

iftNISHEOT 

iYESi EXIT 

■NO* RESET MESSAGE 

i BR BACK 

ILIBHT.PEN MIT 

I BEAD Y POSITION 

(MASK THE SITS 

iPOP THE STACK 

iSINOLE STEP THE DISPLAY 

jJUMP TO «AIT 

iRESET THE LlSHT.PEN VECTOR 



IEXIT TO DISPLAY FRAME 
iUSlNG THE "ED8E" FRAME 



St«4E/(IT'* 1 ' 9ITH VR17 VISUAL DlspLAy TF-ST MAl N 0ECii.DOSTS.A 
oaSTGATill 



"ACYU,6|4 29.N0V:7J 11100 pAOE it 



1002 
1003 
1004 
1009 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1213 
1014 
1015 
1016 
1017 
1018 
1019 
122S 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 
1833 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
10*8 
1049 
1050 
1091 
1852 
1053 
1054 



iS*ORT VtCTOR AND RELATIVE POINT TEST 



80562* 
S05680 
009604 
101640 
0016*4 

(0l«*0 

801604 
80567,0 
00(674 



8057 



:cn*6 

805714 
80(700 
805724 
005730 
I0>7l2 

009734 
00!742 
4»!7»e 

901796 
00(7*2 
00J7«4 
00(766 
00(774 
104002 
001006 
004010 
001012 
004020 
004026 
180*032 
004034 
004036 
004044 
004092 
001096 
004060 
004062 
004066 
004070 
004072 
004076 
804100 
3041*4 



104000 
012700 
01*700 
012720 
012720 
010701 
004 7 S7 
018790 
00470* 
012720 
018720 
012 7 00 
000413 

012737 
0J2720 
012720 
005337 
001371 
000207 

012737 
012737 
012787 
004537 



0119*6 
012737 
0l2 7 S7 
004537 
000001 
0119*6 
012737 
0l27'7 
004537 
800001 
811566 
012737 
018787 
004537 
000001 
011566 
004537 
000001 
012470 
005337 
001321 
800l3 7 
000000 



01J470 
11*000 
000240 
001000 

10708* 
003706 
130000 

160000 
012470 



000024 
040077 
004177 
001046 



004080 
000200 
000200 
805412 



001400 
000200 
005412 



801400 
001400 
005412 



000200 
001400 
005412 



809412 

004104 
804106 



00104* 



004104 
011072 
011574 



011J72 
01197* 



011572 
011974 



811572 
011574 



FIL14A4 

isr 



FlLE14» SCOPE 
MOV 
MOV 
MOV 
MOV 

Mgv 

JSR 
MOV 
JSP 
MOV 
MOV 
MOV 

Br 

L'o*OVT« «0V 
L*OvT| MOV 
MOV 
DEC 
BNE 
PTS 

M V 
MOV 
MOV 
JSR 
1 

FRME14 

MOV 
MQV 
JSR 

1 

FRME14 

MOV 

MOV 

JSR 

1 

FRME14 

MOV 

MOV 

JSR 

1 

FRME14 

JSR 

1 

buffer 
dec 

BNE 
JMP 
1001 



• BUf/E»,R0 
•POJNTij0)» 
•24|l(0|* 
«MA»Y«i/2 1( 0,. 
0SH9RTV|INT4|LI 
PCiLOADVT 
»RE6*TV|,0|* 
PCLOAOVt 
»O0IOPi|0l* 
*OJJP|<0)» 
»BU!FER,(0H 
FI L i4A 

♦24|CNT0 

• IMX477,(0), 

•4lV,*V* 

CNTJ 

LAOVT 

PO 

•40»0|l(S 

»20|»FR«14A 

P20UTFRM14B 

R5ii«ES5 



#14(f8,FRMl4A 

•2H#r»H14B 

R5iPES0 



«1400,FRM14A 

#MA»Y.377,PRm14B 

R9iP6S5 



»20jf.FRRl4A 
»MA»Y.3 7 7,FRM14B 

R5i.pE35 



j SET UP R0 
(SET UP INITIAL 
iX POSITION 
iY POSITION 
NE0i(0U ILOAO 9SH0RT VECTOR " 
ILO»D THE OISPlAY pATTER N 
ILOAO "RELAT I VI POINT" 
(LOAD THE DISPLAY PATTERN 
Ii0*0 "OISPL*Y STOP" 
(LOAD "OISPLAY JUMP" 
iTO THE BUFFER ADDRESS 
j BR TO TME FRA*E 

iLo*o a Counter 

ILOAO A DELTA Y 
ILOAO A DELTA X,Y 
iFInISHEDT 
i BR IF NOT 
IEXIT 



R5,PES0 



18$ 
IS 

HLL15 



ILe»D CouN T Er 

ILOAD FIRST OCTAGON 

IDISPLAT OCT 1 



ILOAO StCONP OCTAGON 
IDISPLAT OCT, 

ILOAO THJRC OCTAOON 



iloao fourth octagon 

|OiSPL*Y 4TH OCT , 
IDISPLAT BAR 



i f i n ished t 
i br if not 
inext test 



GT"40/«T-4< 1ITM vRl' VISU*L OIsPLAy TfST M * 1 NBEC.H'OBGtO.A 

doctgaTpii 



1056 














1057 










|GRAPHPL°T x-y 


1058 
















;ci«s 


104000 






F1LE15I 


SCOPE 


1S« u3 


♦•0*110 


012700 


012470 






MOV 




;e«ii4 


0127*0 


II7600 






MOV 


1062 


00*130 


012720 


000000 






MQV 


12163 


00*134 


012720 


000000 






MOV 


1064 


•10*130 


012720 


170052 






MOV 


1065 


ee'134 


012720 


174100 






"OV 


1066 


30*140 


1012720 


120000 






MOV 


11467 


<10<144 


(012705 


3000*0 




oruisci 


MQV 


106b 


«'0'1'0 


0l2 7 J 7 


000000 


001032 




MOV 


1069 


!0«1*6 


'C00403 








Bp 


1070 


;e'i»0 


(62737 


400020 


001032 


ISf 


»OD 


l«7l 


*e*i66 


013720 


001032 




2$' 


MQV 


1072 


«*1'2 


005335 








DEC 


1073 


00*174 


001371 








BfyF. 


11874 


^0*176 


012720 


173400 






MQV 


1075 


I0<2?2 


012720 


163000 






MOV 


1076 


i0«2'«6 


'012720 


012470 






MQV 


1077 


«0<2l2 


012737 


000200 


001032 




MOV 


1078 


£0*230 


042777 


004000 


174602 


oflisd* 


BtC 


1079 


00*236 


005737 


005556 






TST 


109K 


00*232 


001403 








B£n 


10»1 


00*214 


052777 


004000 


174566 




BTS 


1062 


40*242 


0045J7 


005412 




DFL1 ^B & 




10S3 


00*246 


000001 








1 


1084 


j)0*2>0 


012470 








ByFf ER 


1065 


80*2)2 


062777 


000001 


174546 




400 


1086 


20*260 


022777 


174200 


174540 




CMP 


1057 


00*2«6 


001365 








BNE 


ie«a 


00*270 


012777 


174100 


174530 




MOV 


1089 


00*276 


005337 


001032 






OEC 


1090 


00<3<2 


001346 








BNE 


1(91 














1092 


00*3*4 


013700 


000042 






MOV 


1093 


00*310 


001487 








8E0 


1094 


00*312 


000005 








RESET 


1095 


00*314 


000005 








RESET 


1096 


00*316 


004710 






LOGICAL! 


1097 


00*320 


000240 








NOP 


1098 


00*322 


0002*0 








NOP 


1099 


00*334 


0002*0 








NOP 


1100 


00*336 


0002*0 








NOP 


1101 


00*330 


000137 


002050 




HE«EI 


JMP 


1102 


02*334 


0002*0 








NOP 


1103 


00*336 


0002*0 








NOP 


1104 


00*340 


0002*0 








nqp 



»BUFFEH,R0 i LOAD R0 

«PO}NTI|NT 7| (0>* ILOAO INITIAL POINT 
#0,(0)* 
•0,10)* 

• STATSAHTAL0ISYNOPFIOREEN, (R0)» IP.ESET THE ITaTUS A 
»ST»TSB|INCR,!0). ILCAO INITIAL STATUS B 

»OR»PH»i(0jt ilo*o sraph x Inst 

ILOAO STARTUP COUNT 
ILOAO INITIAL PLOT 



»40|RS 

«0>(fSAVE 
2S 

»20|OSAVE 
OSAVE, (0)» 
R5 

is 

• 0SJ.OP, 10)4 
»OJPP, 10)» 
•BUEfEHi (0)4 
»20| (OSAVE 

»40»0i»OByr5 

SWljCH 
DFLJ5B 

*40«0.«OBUF5 
5,M|S8 



(UPDATE PLOT POINT 
■SAVE THE POINT 
(FINISHED? 
|BR IF NOT 
I LOAD "05TCP" 
1 LOAD "OJMP" 
ILO'D RETURN 
iLOAO POINT COUNT 
lENSURE "SRAPHK" 
(TEST SWITeH 
I BR IP ORApHX 
I SET CRAPHY 

lEXIT TO DISPLAY A FRAME 



IUSIN6 THE GENERATED pATTEpN 
»1,»0BUF4 iUPDATE INCREMENT 

*STATSB.200,#OSUp4 ITE3T IP LAST INCREMENT 
OFLJ'B i BR IP NOT 

«STATSB| INCR;»0BUF4 IRELOAD INCREMENT 
OSaVE iFINlSHEO 10 SECT 

OPLl'O 1 Br IF NOT 



•»4«iR0 
HER, 



|AeT-ll'OOP"U 



JSR 



ru.0 



PCi IR01 



r,T"4f /i-T'4* »jtH VRl7 VISUAL DISPL*Y TEST MAIN'EC.ll.OOoTO"* 

nfiGTGATPU 



M*CYii,6j4 25.N0V.7J 11100 P'fiC 23 



1106 










1107 










1108 










1109 


00*342 


104000 






1110 


00*344 


012777 


004614 


174516 


1111 


00*332 


013777 


001004 


174512 


1112 


30*360 


012737 


300100 


001034 


1113 


00*366 


012700 


012470 




1114 


00*372 


012787 


000100 


001032 


1115 


00*4*0 


012720 


117144 




1116 


00*404 


012720 


000700 




1117 


00*410 


012720 


000474 




1118 


00*414 


00*737 


004556 




1119 


00*430 


012720 


173400 




1120 


M*434 


012720 


1(0000 




1121 


00*43,. 


012720 


012470 




1122 


00*434 


005037 


005050 




1123 


00*440 


012737 


030060 


012374 


1124 


00*446 


012737 


030060 


012372 


1125 










1126 


00*494 


005737 


005556 




1127 


00*460 


001005 






1128 










1129 


00*462 


004537 


005412 




113B 


00*466 


000100 






11J1 


00*470 


011714 






1132 


00*472 


000770 






1133 










1134 


50*474 


004537 


005412 




1135 


00*5«0 


000001 






1136 


00'5»2 


012302 






1137 










1138 


00*5*4 


004537 


005412 




1139 


00*510 


000001 






1140 


00*512 


012470 






11*1 










11*2 










1143 


00*514 


005337 


001032 




11*4 


•10*520 


001355 






1145 










11*6 


00*532 


005337 


001034 




1147 


»0*526 


001317 






1K8 


00*530 


000137 


004342 




1149 











i operator operator intervention tests 

FILE16I SCOPE 

MOV 



isr 



4$r 



6si 



NOV 
MOV 
MQV 
MOV 
MOV 
MOV 
MOV 
JSR 
MOV 
MQV 
MOV 
CLR 
MOV 
MOV 

TST 
BNE 

JSR 
100 

FRME16, 
BR 

JSR 
1 

FRM16A 

JSR 
1 

buffer 



dec 

BNE 

DEC 
BNE 
JMP 



PREI14.SLPVCT 
GSBHL,»LPVCTt 
«10SlOS«VEl 
#BUFF£H|R0 
*10«'DSAVC 

*po.JntiInT4| l ponilInm. 

#70(fi(R«)4 

•47*1 (R0)4 

PCiLOAOgp 

•OSIOPi (R0)» 

#OJPP|(R0I* 

*BU«.FER,(R0». 

HITjNT 

«30i*0lPRM16B»2 
#30j60iFPM16B-4 



ISET Up COUNT 
ILOAO START AOOR, 

(R0|* 11,0*0 POINT 

11.0*0 X POINT 

ILOAO V POINT 

iLflAP UP THE BUFFER 

|lsao bstop 
ilcao djump 
iloao return address 
iclear mit Count 
1 preset the readout 



SWITCH 
61 

RSiPESG 



4$ 

R5,pES5 



R5.MESG 



0SAVE 
41 

OSAVEl 
IS 

FILll* 



I TEST SWITCH BIT 
i BR IF SUBTEST 

|EX|T TO OfSPLAT FRAME 

IUS!"T THE LIGHT-PEN FrAME 
IBB BACK 

IExjT TO Display frame 
IAsCU SUBTITLE 

iexIt to oisplay frame 



IFJNISHEO ? 

I BR IF NOT MINI-L9CP 

|FiNISHED t 
I BR IF NOT 
IRESTART 



Sf.«f/rT-<4 SjtH VP].T VISUAL OlSPLAY TEST MA INOEC-U-DOSTG.* MACY llt »,4 85.N0V.75 1<,I(0 PAOE 24 

BD0TGA>11 



1151 


















1152 


t> 10 " 3 >*4| 


»127Pi 






l n a n a r s 


MQV 


*24 1 fRl 


1 1 aAD f*niiw» 


Also 


S S 4 tin 




4 igniia 
1 SfOVVv 




MQV 


SOB'L A* V a ' RED 1 * 
*nt|" i * § (nc4i 




115 *( 




01 4 9 ■¥ 4 

X>i*:7Z0 


040004 




4 * f 

1» ' 


mow 


>!k!<'«, (R01* 


1U0AP INTEN BIT 


44RC 

113 5 


4 a ill a 

00 € "0 


00531*1 








dec 


fil 


iriNISHEC » 




3J B 4 5 5 2 


001374 








D N*- 


IS 


IBr if not 


1 1 « 7 
X A3 / 




000207 








R TS 


PC 


IEXIT 


1158 




















_ 

004596 


0i?7"7 




fl010*6 


.(nllnl 

l_0* oup ( 


MQV 


«24,rCNTR 


Il8*o Count 


1160 


)i0 4 56,4 


004737 


004 534 




15 f 


JS" 


'C.tOAOAC 


f ue*D ACBROSS 


11*1 


204 570 


012720 


110000 








»LOMiV.(R0l» 


IUOAO UONO VECTOR 


116 2 


00 * 3 M 


0l272g 


000004 






HQ V 


#4,|R0>» 


ILOAO VECTOR OVER 


116 3 


9 9 4 A fifi 


01 2720 


0201^0 






HQV 


*MINUSX«14»,(RB), 1 AmO UP 


1164 


00 4 6*4 


005337 


00104 6 






Her 


CNTR 




1165 


U)k • 610 


001365 








8NE 


IS 


IBS IF NOT PONE 


1 1 4 A 

1*00 


Itai <4 M 

30* 0X2 


0002f*7 








R ▼ S 


p c 


JE*!T 


1167 
















116 8 


















1169 


001614 


PI 4 7 71 7 

■"l ' 737 


1742** 


004 ?54 


RE i 1" 1 


"o v 


»YP6S|48;$ 




1170 


J ll J 1 1 n 

m£* oi 2 


042737 


176000 


0047^4 






l»X7|800|48S 




1171 


ti 4 6 3 


017737 


174224 


0®4?56 




MQV 






li'2 


i)04 636 


042737 


1_76000 


0047^6 




8 J C 


4l7jBB0|4li 




1173 


20 4 6 44 


005737 


005556 






Tef 


SNIjCH 


iTEST SW 


H74 




0014U 








B£Q 


11 


ibr sr liomt pen folio* 


11? 5 


2046*2 


005?37 


005050 






I NC 


HJTCNT 


IUPOATe light pen hit count 


1176 


004 656 


$13703 


lS0505ifl 






MQV 


HJTfNTlRS 


11,0*0 RI 


1177 


004 662 


01 27^2 


012376 






HQ V 


«FR«l6S,R2 


| LOAD ADDRESS 


1178 


00* 006 


00*7^7 


305332 






JSR 


PC,»9CHB 


ICONVERT OSTAt 


1179 


30 •! 67? 


000438 








Bs 
°H 


28S 


IBR 


115 


004 674 


4 1 751 t 






4) C f 


MQV 


4tS|«3 


i LOAD R3 


11^1 


004 7&0 


012702 


011770 






MQV 


*DL114A»4|K2 


ILOAO ADDRESS 


1102 


Jlfl 4 114 


00*7^7 


005332 






jgp 


j LOAD X READOUT 


44.lt 


BB * / 1E3 


013703 








MOV 


40S|R3 


j LOAD R3 


1184 


004 714 


012702 


012002 






MQV 


»DLI14e*4|R2 


i LOAD ADDRESS 


HS5 


mi* /me 


004737 


005332 






JSR 


PCHiCHH 


ILOAO V READOUT 


llt*6 


glg4 724 






012006 




MQV 


4at,«AYHB 


ILOAO NEW V POSITION 


1187 


204732 


013737 


004756 


812004 




MOV 


4lJ,RAri44 


ILO»0 N EW X POSITION 


1188 


004740 








ia* i 






(1) 


80*7«0 


0l27?7 


000001 


17*184 




MOV 


»1,iopc 


istNGue step the d i splat 


1189 


00*7«6 


023626 








C M P 


(SP|« ( tSP)» 




1190 


804750 


000137 


005430 






JM* 


MESS* 




1191 


















1192 


0047»4 


000000 






48*1 









1193 


0047*6 


000000 






41 s 1 









1194 



















S».«?/f!f.44 HjtH vRl7 VISUAL OlSPLAy TEST MaINBEC.H.OOGTG.A 

6beTGA?Pii 
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1146 
1147 
1148 
1199 
12(8 
1221 
1222 
1223 
1324 
12(5 
12(6 
1227 
1228 
1229 
1213 
12U 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 



22<742< 885881 

284742 805882 

281744 013788 804756 

26*770 148788 888700 

184774 004288 

414776 006280 

8850*8 801484 

809082 062781 080070 

809086 80'300 

SM010 031374 

099812 013780 004754 

889016 162708 388588 

309022 006200 

889824 8e62«e 

289226 081484 

209038 062781 008802 

889034 005300 

ir'.zit 001374 

289848 042761 048000 212580 

229046 080734 

ti'.itl 8000H0 



20*1 



2J.S I 



30*1 



31*1 



32*| 



CLR 
CLP 

MOV 

sub 
asp 
asr 

BEO 
ADD 
DEC 

a N t 
"ov 

SUB 
ASR 

asr 

BED 
AOO 
DEC 
B N E 
SIC 
BR 



Rl 

R 2 . 
41S|R0 

»70(iR0 

R0 " 

R8 

30S 

•7(1*; 
"B 

21S 



iCET X AXIS 

(CCT A BASE ADDRESS 



IUPOATE OFFSET 
iBR UNTIL DONE 



48SiR8 
«58«>R8 
R B 
R0 
32S 
»2,Rl 
R0 
315 

«lNIX,BgFFER.18(»l| 
IBS 



j SET X AXIs 
i MAKE BASE ADDRESS 

iSHIFT RIGHT 



(CLEAR THE BIT 



HlTCNTI 8 
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56eTGA'>ti 



1221 










lECHO RnUT ! NE 


1222 














1223 


805052 


104000 






FILE17I 


SCOpE 


1224 


00! 0*4 


012700 


012470 






NQV 


1229 


0*5000 


012700 


173400 




ECHOA) 


HOV 


1226 


«0!0«4 


022700 


013470 






C M P 


1227 


005070 


001373 








BNE 


1228 


005072 


005037 


001*52 






CL» 


1229 


005076 


005.3, 


001*32 






ClR 


1230 


00)102 


112737 


300*60 


012461 




movB 


1231 


005110 


U2737 


000*60 


012462 




novb 


1232 


0(5116 




0*0*60 


012463 




MOVB 


1233 


005124 


11273? 


0*0*60 


012464 




MOVB 


1234 


005132 
005140 


*l2737 


005206 


000060 




MOV 


1235 


012,37 


000340 


00**62 




MOV 


1236 


805146 


052777 


00*1*0 


173636 




BIS 


1237 


005l<4 


012737 


000700 


005330 




MOV 


123a 


HUi! 


012700 


012470 




HOV 


1239 


005166 


004537 


005412 




ECHoC| 


JSP 


1240 


005172 
201174 


000001 






1 


1241 


012404 








frmei7 


1242 


00S176 


005737 


0*1*52 






TST 


1243 


9032*2 


001012 








BNE 


1244 


005204 


000770 


1736*2 






BR 


1245 


0052*6 


017701 




RET117I 


MOV 


1216 


005212 


0427*1 


177600 






*:c 


1247 


005216 


012737 


177777 


**i*52 




MOV 


1248 


005224 


0000*2 








RTI 




i!! 2 S* 


000000 






P.ET211 


halt 


1290 


005230 


005037 


001052 




c*fi 


1251 


Kill* 


022701 


00*0*3 






CHP 


1292 


005240 


0010*2 






9 N E 


1253 


005242 


000137 


001456 






JMP 


1254 


001246 


0*5337 


005330 




RET20I 


DEC 


1255 


005202 


001002 








b n e 


1256 


005294 


000137 


005054 






JMP 


1257 


00526b 


018702 


012465 




Iff 


MOV 


1258 


005264 


01*1*3 








MOV 


1259 


005266 


004737 


005332 






JSP 


1260 


005272 


005737 


0*1*32 






TST 


1261 


005276 


0010*7 






BNE 


1262 


005380 


110120 








MOVB 


1263 


0053*2 


112710 


*a**i7 






MOVB 


1264 


0053*6 
005312 
0053S6 


00*137 


0*1*32 






COM 


1265 


000137 


*B5166 






Jmp 


1266 


11*120 






ec*obi 


MOVB 


1267 


00! 32g 


0*5037 


**1*32 






CL« 


1268 


005324 


000137 


009166 






JMP 


1269 














1270 














1271 


005330 


0**2*0 






CHP.CNTI 


200 



*BUff E" ( R0 

»DS!OP 1 (0)« 

«BUrFEP<1000,P* 

ECHpA 

LOKPB 

OSAVE 

»6*|K8oCT-4 

»60|KBOCT»3 

*6*|KB0CT>2 

»6(!l«B0CT'l 

• REIH7>>*60 

«34B i*«62 

#108l»TKS 

»70ilCMRcNT 

»BU[PEK|R0 

5,m5SS 



UOKPB- 
RET? 1 

»TK1»R1 

*177600|PI 

•-liUOKRB 



LOKRB 

*3,"1 

RETS* 

STR{ 

CHR(NT 

IS 

MLH7»! 
»KB(!5TiR2 
Rl,h3 
PC,*BCHR 

dsave 

ECHQB 

Rli |R*>* 

»17|(R«1 

OSAVE 

ECHoC 

Ri.jB). 

OSAVE 

ECHjjC 



ILOAO P0 
IMOV "DSTOPS" 
iTHRUOUT TmE 
.BUFFER 
I HOUSE 
IKE6PING 



1 preset readout 



ilOAO KEYBOARD VECTOR 

1 enable Interrupt 

ilOAD CHAR COUNT 
IRESET 00 

lEXlT TO DISPLAY A FrAmE 

jUSlNS THE KEYBOARD HEADER 
(UPDATE A CHART 
IBR IT YES 

i GET A CHAR 
I MASK 

ISET (Fl»G) 
iEXIT 

i CLEAR (FLAG) 
I TEST FO« PC 
I BR IF NOT 
(RESTART 

iFINISHED COUNT? 
(BR IF NOT 
1 RESTART 

ILOAD ADDRESS 

IL6A0 THE OCTAL vKUE 
i TEST HIGH/LOH BYTE 

j SAVE BYTE 
ISHIFT.IN 
ICOMP FLAG 
I BR BACK 
ISAVE CHAR 
(CLEAR FLAG 
I BR BACK 



6*.«0/(!Ti44 »!*H V«17 VISUAL DISPLAY TEST MAlNBEC.lliDOGTG.A 
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1273 
1274 
1275 
1276 
12,, 
1278 
1279 

12«0 
1261 
1262 
1263 
1264 
1285 
1266 
1287 
1268 
1269 
1290 
1291 
1292 
1293 
12«4 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
13*2 
1303 
13*4 
13*5 
13*6 
13*7 

I3ea 

13*9 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 



005332 
005336 
1(!342 
00J344 
001300 
005302 
0*5396 
005360 
005364 

S 05366 
05370 
001372 
005374 
00!3»6 

ssi:s: 

00! 410 

005412 
««4|« 
005412 
00543* 
0*5434 
0*5436 
00544 : 
00544 4 

5*5490 
0054?2 
005460 
005464 
0*5466 
0*5472 
005474 
00!5»* 
00!5«6 
00551* 
005514 
B0551 6 
005522 
»*!524 
00553* 
005532 
001536 
005542 
005546 
00!5»2 
0*5594 
005596 



0427*3 
004737 
110442 
0*4737 
11*442 
004,37 
H*442 
**4737 
1104*0 

0*6**3 
0*60*3 
0*6**3 
0103*4 
*42,*4 
*627*4 
0**2*7 

012537 
012537 
013777 
0*5077 
000**1 
005737 
001025 
**5337 
0*14*5 
0127*7 
0**137 
0**240 
0*5737 
0*1*1* 
0*5037 
*32737 
0*14*2 
*05l37 
00*2*5 
005,3, 
0*1350 
0*5737 
001745 
0*5037 
005037 
**9037 
00*137 
****** 
00*00* 
0000*0 



176000 
005376 

005370 

0*5370 

005370 



177770 
0**060 



**9552 
005554 
005554 
173354 

009*46 

005552 

0*0**1 

0*9430 

002*46 

B05556 
0**100 

005556 

0*5556 

aal*5* 

001050 
005556 
001042 
*ail62 



KBCHRI 



173424 



173374 



17757B 



US| 



10*1 



MESGl 



MESGA| 



ME5GAAI 



MESGBl 



mesgbai 

MESGABI 



COUNT I 
FILE I 
SUlTCHI 



OCTA^ READOUT 


9]C 


»17!00*ir3 


JSR 


PC ( l*S 


MOVB 


R4,.(R2) 


JSR 


PC. ill 


MOVB 


R4 I »(R2) 


JSR 


fc,»is 


MOVB 


R4r«(R2> 


JSR 


PC.J1S 


MOVB 


R4i*(R21 


RTS 


PC 


ROR 


R3 


POP 


R3 


ROR 


R3 


MOV 


R3iR4 


B|C 


•l7777«|R« 


ADD 


•6*|R4 


RTS 


PC 


MOV 


(5>*»COl)NT 


MOV 


(5IMFILE 


MOV 


FILt.PDPc 


CLR 


»PS« 


WAIT 


TST 


KRBf 


BNE 


MESWAB 


dec 


COUNT 


bed 


MESJB 


MOV 


»1,*DPC 


JMP 


MESGA 


NflP 




TST 


KRB( 


BNE 


MEStBA 


CLR 


SWIICH 


BIT 


#BII6,»iDISPLAY 


BED 


MESJBA 


COM 


SWITCH 


RTS 


5 


TST 


SWITCH 


BNE 


MESSlAA 


TST 


CHANGE 


BED 


MES&AA 


CLR 


CHANGE 


CLR 


SWIICH 


CLR 


HOL6 


JMP 


SCOPEC 



ILOAD I ITS 

ISaVE iits 

IMOVE SITS 

ISAVE BITS 

IMOVE 0ITS 

ISAVE BITS 



(LOAD R* 
IMASK 0ITS 
IMAkE A NU M BER 



iSTART DISPLAY 



iSINGLE STEP THE DISPLAY 
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flftOTGATpil 



1324 










1325 




1 i 4000 






1326 


5 5 $ '■' 


ft fit ft a ft n 






1327 


00» 5$<9 


*Z>*>>0 






1328 


? 5 6 6 


17 0092 






1329 


SS A * tt 9 n 
Biff 5 D /IS 


1 S 12 4 






1330 




0l? 


017 




1331 


(Jg55?4 


052107 


ft % 9 ft *5 5 


ft 9 Ff ft ft J 1 ! 

if C W O M w 




00! 6^3 


05 1 1 i 7 


ft a* a 4 

vj 4 " *» 


026524 




0056S0 


032064 


053440 


052i.il 




flfll A* a 


ft «a ft c 4 a 




033461 




HVl USA 




05i 51 i 


ft AftK? E 




005632 


020114 


042524 


052l23 




0056*0 


0200^0 


046474 


026504 




00 ! 646 




ft j « ffl (SSj 






Eft! A 1 a 


04^524 


ft Aft A5"5 


ftftftft7 A 

BOB B ' 


1332 


3g5 66g 


015 


012 


012 


1333 


3 s ft A, 

WSJ * U 3 ■> 


040 


ftOflft 4 ft 

K J: 10 10 ** C 


044504 




fift 1 A7o 

B » 5 if ; J 


042522 


052103 


5lli7 




@05 7*13 


i si 




1334 


00 8 70 i 


015 


012 


012 


1335 


005784 




036440 


040440 




005712 




04 2040 


ft K < 4 1 1 




005 730 




047524 


054522 


1336 




BIS 


012 






VKI r w is 


ft T ft J A « 


tO 4B4 *> 10 


ft A 4 a4 ft 

K 11 SB ~ IB 




00" 73 6 


03644 


042040 


052il7 




00*744 


ft e * ggAgi 




ft40K05 

10 if V 3 v 7 




00! 7 


ft 4 Acq 4 


044502 


044514 




Br* ? ft o 


ftfi A e 3 4 






1338 


(mil / s c 


015 


012 




1339 


005764 


ft t < a A (H 
IP <3 X w tfl 


fttA A 4 $ 


041440 




203 77'; 


ft t A ^ Aft 


ft Kftft A 


Cf A7d 4 4 
w*f ' 1*1 




1 8 [j 


0525^3 


044123 


047511 




008006 


020116 


047101 


0201^4 




00$ 014 


ft J 3 K 5 A 


ftK94 ft"* 

10 3* Ife i? 


051ii7 






B4 AA1K 




ft APR? A 




ft ft * 3 S a 


w5c5Z4 


« 4 c 5c e 


ftl A n 4 ft 
B i3 ~ & 




£ 036 


" £ 1 C B 


051117 


054440 




i 4 4 


04?4*g 


ftA^I ftA 


042Q23 






020124 


042101 


027ll2 




Bft£ ft Aa 


f« 7 A 






1340 


3ft£ ftfto 


015 


012 






$ f? a ft At 


060 




ft oft« 7 R 




006070 


020104 


020075 


041517 




006076 


040^24 


047507 


051516 




00HS4 


047440 


020122 


050523 




00U12 


040525 


042522 


123 


1342 


001137 


01S 


012 




1343 


006121 


060 


020064 


020075 




00H36 


020105 


020075 


044103 




008194 


051101 


041501 


042524 




00«1«2 


020122 


049523 


020124 




008l?0 


041474 


040510 


027122 



FRME0 I POINT 

ST»TS»! [TALIISYNOFFIGREEn 
CHAR! INT«ILl'OFF|BLKOrFH.lNEa 
■BYTE 17,i 7 

,*SCI2 /GT»«B QR 6Ii44 «[TM VlSUit TC5T 



<M0-U«0D6T6.*>/ 



.BYTE 15ii2il2 
.ASCI! / DIRECTORY/ 



.BYTE 15,i2.1? 

.ASCI! /00 "As DIRECTORY/ 



.BYTE 15, 

.ASCII /01 ■ • • DOT RERCATIBUITr/ 



. BYTE 15. 

.ASCII m » C . PINCUSHION AND VECTOR CURVATURE <" OR Y OFFSET AOJ. 



.BYTE 15.42 
.ASCII /aj » 



.BYTE 
.ASCII 



s OCTAGONS 0" SQUARES/ 



15,42 

/Z* • t . CHARACTER SET <CH»R, *OJT>/ 
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MACYli,S?< 25.N0V;75 HUB pASt 28»i 





ee«i»6 


04044B 


045104 


037056 


1344 


Beiia* 


015 


012 




1J45 


ill Hi 


032460 


036442 


043040 




&Ml'4 


03*440 


042040 


051501 




iit2*? 


020110 


044514 


042516 




Utut 


020183 


047101 


020104 




00*216 


046102 


047111 


113 


1346 


(t«2>3 


015 


012 




1347 




060 


020066 


020075 




*e«232 


020107 


020075 


047gi0 




»i>2H 


04<522 


047532 


052li6 




liBi2*6 


24*iai 


053040 


041505 




'21254 


047524 


020122 


047101 






046107 


020105 


040474 




S04270 


045104 


020056 


020130 




208276 


042536 


052103 


051117 




30J3«4 


046040 


047105 


052107 




201312 


037110 






1348 


22<3l4 


015 


012 




1349 


30(316 


033460 


036440 


044040 




HtSU 


236440 


053040 


05.-05 




Slfii! 


244524 


040503 


020114 




30*34a 


042526 


052103 


051117 




<0<3«6 


040440 


043516 


042514 




iSB* 39* 


036040 


042101 


027112 




aee362 


054440 


053040 


041505 




00(370 


047524 


020122 


042514 




£0(376 


043516 


044124 


076 


1350 


SH0(483 


015 


012 




1351 


20(4*5 


041 


320060 


020075 




Z0(4t2 


020111 


022075 


047510 




lB«4je 


044522 


047532 


052116 




eg«4i6 


04*101 


050040 


047510 




00(434 


250123 


047510 


020122 




90(442 


042524 


052123 




1352 


00(446 


015 


012 




1353 


!!8(4SB 


032461 


036440 


045040 




a«(4J6 


03*440 


053040 


05l£05 




22(464 


044524 


040503 


020114 




20(472 


044120 


051517 


044120 




00(5(0 


05111? 


052040 


051505 




130(516 


124 






1354 


00(5*7 


015 


012 




1355 


;«!?:! 


061 


020062 


020075 




00(516 


020113 


020075 


047111 




001514 


042524 


051516 


052111 




32(532 


020131 


0.42514 


04M26 




00(540 


020114 


047101 


020104 




80(546 


044514 


044107 


026524 




001554 


042520 


020116 


042524 




00(562 


252123 






1356 


00(564 


015 


012 




1357 


20(566 


0314*1 


03*440 


046040 




00(574 


03*440 


042440 


0435*4 



■BYTE 15, J2 

.asci! /B5 ■ r > dash lines and Blink/ 



.BYTE 15. »2 

.ASCI ! /06 ■ G • HORIZONTAL VECTOR ANGLE <ADJ, X VECTOR LENGTH)/ 



.BYTE 15, »2 

.ASCI! /07 ' H , VERTICAL VECTO" ANGLE <ADJ.' Y vecTOR LENGTH)/ 



.BYTE 15.J2 

.ASCII /10 « I « HORIZONTAL PROSPER TEST/ 



1 BYTE 15, *Z 

•ASCI! /II ■ J « VERTICAL PHOSPHOR TEST/ 



.BYTE 15.12 

.ASCI! /12 " K = INTENSITY LEVEL AND LIGHT-PEN TEST/ 



,BY T E 15. *2 

.ASCII /13 • L » EDGE FLAG TEST/ 
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3ff H A 31^ 
««>t eg 


C1 1 01 * flu 

lw ^ W 1 W g 


346106 


043501 






* is e o 1 


052040 


051505 


124 




135 8 


'ZZt 6I5 


015 


012 




1 BYTE 




* 2 ^ 6 i 7 


061 


020064 


0200 7 5 


1 ASCI 1 




it 6 624 


02^115 


020075 


044i23 






^ 2 S 63 2 


351 117 


020124 


042526 






( 6 4 


052103 


051117 


020123 






J2 1 64j 


047 101 


n**t%a ft a 

^2010 4 


042522 








* 4*?514 


044524 


4 2526 






Ota t A At 


05^040 


44517 


052 it 6 




_ 

13o P 


£26 670 


015 


012 




1 BYTE 


1341 


J 2<! 67j 


032461 


036440 


04*040 


1 ASCI I 




•Jit E / *0 


036 440 


043440 


0405^2 






w^c" 7^6 


044l20 


046120 


052ll7 






kjji j 714 


052040 


0515E5 


1*4 




13*2 


if2 ! 7 St 1 


015 


|)44 

Wis 




1 B ¥ TE 


1363 


40(723 


0*1 


020066 


m « a m 9 ■ 

0200 '5 


t ASCI I 




iit 730 




020075 


044gl4 






ap j 73 a 


»4*l w 7 


020124 


04 2520 






?l * 7 <W 
in m 5 / ** *( 


J? fl 4 t A 

*>ZK 116 


047506 


4 6 1 1 4 






£06 792 


053517 








13*4 


? 2 S 7 3 4 


015 


_ 

012 




iBtTE 


13*5 


2 ( 7 ' ft 


0334*1 


036440 


050040 


t A S C 1 1 




022 764 


03*440 


045440 


054505 








tft A 7Kffl-5 

104 '5^2 


051101 


(into. * 01 a 
lot E 1 10 4 






(3 n 1 fK n 

w K / B " 


041505 


047510 


05Z0*0 






3 7 * 6 


051503 


124 






1366 


9 011 4 

W It ' v x 1 


015 


012 


012 


1 BYTE 


1 Jc 7 


* K 7 a 1 4 


020040 


052522 


0475 B 2 


1 ASC 1 1 




Id 2? 32 


052i25 


052040 


020117 






0. If t flirt 


042522 


040515 


047*111 






&B 7 B Jft 


047*40 


020116 


044i24 






£27 44 


020105 


040520 


052i24 






227 052 


051103 


116 






1368 


2 7 0'5 


015 


012 




(BYTE 


1369 


»B7 057 


040 


041440 


020122 


• ASCI Z 




w 7 7 (5 o A 


047524 


051440 


046105 






007£?2 


041505 


020124 


052523 






7 190 


026502 


04 4520 


01H94 01 






207l*6 


05U25 


080105 


05H17 






£27114 


051440 


047524 


020120 






£27122 


«U7515 


044524 


047117 






227130 


080340 








1370 










.even 


1371 


Ml 1*2 


17'400 






USTOf* 


1372 


027134 


160800 






OJMP 


1373 


007136 


005560 






FRME0 



1374 
1375 

<1) 

1376 
1377 
1378 
1379 



•07 1*B 

807183 

ge'142 

00)144 
007146 
007150 



170052 
11*124 
041000 
001000 
040000 



FRWE1| 



ST»TS»I|TAt»I5»liBrrisREEN 
POINTIINTaltPOrriSLKorFlulNM 

Intx*i«00 
*axy»i/? 

tNTXtfl 
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1360 


0051'2 


000000 





I3»i 


007l»4 


041000 


Intx»i000 


1382 


0071*6 


001000 


«AXY*l/2 


1383 


8071*0 


041777 


INTX41777 


13*4 


00716J 


000000 





1385 


007164 


041000 


!NTX»1000 


1386 


B07i4 6 


001000 


MAXT.1/2 


1357 


807178 


041777 


INTX*1777 


1388 


007172 


001777 


naxy 


1389 


007174 


041800 


INTXU000 


1390 


007176 


001000 


"AXV.J./2 


1391 


207230 


040000 


INTX 


1392 


807202 


001777 


«AXY 


1393 


007204 


164000 


DNOP 


1394 


0072*6 


164000 


DNOP 


1395 


807210 


164000 


ONOP 


1396 


807212 


164008 


DNOP 


1397 


«0'214 


164000 


DNOP 


1398 


807216 


164000 


□ NOP 


1399 


807230 


164000 


ONOP 


1400 


807222 


173400 


OSTOP 


1401 


007224 


160000 


OJHP 


1402 


007236 


087140 


fRHEl 


1403 








1404 






IPILE 2 <ANALOS TUN|»UP TEST > 


1405 
1406 


807230 


116524 


FRME2| POINT! !NT2,tPOFF|BLKOFF|LlNE0 


1407 


007232 


000000 





1408 


027234 


000000 





1409 


007236 


170052 


5TATSAI ITALff I STfioFFJ SREEN 


1410 


307240 


110000 


LONGV 


1411 


80724 2 


041777 


1NTXIMAXX 


1412 


B072»4 


000000 





1413 


007246 


040000 


INTX 


1414 


2072*0 


001777 


NAXY 


1415 


807252 


061777 


!NTXIM!NgSXl«AXX 


1416 


307254 


000000 





1417 


307256 


040000 


INTX 


1418 


. , 2'2«0 


021777 


NINUSYSMAXY 


1419 


Z07262 


041777 


INTXIMAXX 


1420 


807264 


020800 


HINUSY 


1421 


807266 


060000 


INTXIM1NUSX 


1422 


807270 


001777 


M AXY 


1423 


807272 


061777 


lNTX!M!NUSXl«AX» 


1454 


«07274 


020000 


"1NU5Y 


1425 


80727s 


060000 


INTXSMINUSX 


142 6 


4073*3 


02I777 


MJNUSYIMAXY 


1427 


?273"2 


041777 


INTXIMAXX 


1428 


8073«4 


001777 


«AXY 


14»V 


M?3*6 


061777 


INTXIMINUSX1NAXX 


1430 


307310 


021777 


NINUSXIMAXY 


1471 


007312 


001777 


NAXX 


1432 


307314 


000000 





1433 


307316 


061777 


INTX!M!NUSX1«AX» 



I *Xi *Y 

I «X| *Y 

1 ;x, »y 

I »X> »Y 

I »X| ,Y 

I 5Xi *Y 

1 ;x> .Y 

1 ;xi .y 



GT-42/BT.44 »!TH V*l) VISUAL 
6BSTG*>H 



0I8PLAY 



rrsT k*inbec.ii.osots.« »*ern,t|« ii.nov.?] um page 28.4 



1434 
1435 
143 6 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1466 
(1) 
(II 
(1) 
Hi 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
CD 
(1) 
(1) 
(1) 
<ll 
1467 
14(9 
1469 
1470 
(II 
(II 
(II 

i 1 ' 
(II 

(II 

(II 

(II 

(11 

111 

(II 

(II 

(1) 

(11 

(II 

(1) 

1471 

1472 

1473 

1474 



22)320 
3B7322 

unit 

«)3J0 
02W2 



12)334 
32*336 

»e>34a 
se»34j 

22*344 
229346 

!e»s»s 
«e»3«4 

d2»3»6 
229360 
827362 
88*364 

8e»3»6 
3e»37« 

02*3)2 
12*374 
2j)3)6 
18)480 

12*4*2 

0294*4 
02*406 

»e)4ie 

«2?41J 
02)414 
82)416 

»aj4a a 
10)422 

827484 
227416 
«2)430 
Jl»41 2 
027434 
12*496 
22)44; 
ge'442 
12)444 
22)444 

mm 



Ie)4i4 
ee)4>6 

22)468 
80)4«2 
(2)444 



221777 
841777 
0217*7 
173422 
162082 
20)230 



lDl«4 
202>'4 
222564 
172052 
112080 
840007 
288800 
048087 
000007 
240000 
028007 
862007 
200007 
260007 
222000 
262087 
822087 
240020 
020007 
042887 
228827 
114000 
2827)2 
222592 
112008 
242217 
202000 
042217 
220217 
242088 
202217 
260017 
220017 
260217 
800802 
0»20l? 
220017 
040002 
020817 
040017 
220017 
114008 
282760 
020522 

110000 



M *XY 

INTXIM4XX 

MJNUJXIHAXY 

OSTOP 

OJNP 

PRMEZ 

i OCTAGONS 

rR"E3 1 '0 1 NT J 1 NT4 1 fcfOf f • BLKorf |L I Nt2 
'74 
564 

5T»TSAHT»L0lS»NoFFIGREEN 

LONGV 

INTX*7 



INTX»7 

7 

INTX 
7 

INTXIM1NUSX4) 
7 

INTXIHJNUSX*) 


!NTX|NINUSX«) 
MINUIX47 

INTX 

«INU»X«7 

INTX*? 

MJNU0X*) 

»0INT 

772 

550 

LpNGy 

1NTX*D 

INTX 
17 

INTXIHINUSX*!? 
17 

INTXIMINUSX*!? 
2 

INTXIMINUSX417 

HlNU»X«l7 

INTX 

"!NUIX»l7 
INTX**) 

HiNUixn) 

POINT 
760 
522 
IpNGy 



IOe)008N BY LENGTH Or 7 



loeToSjN By tENgTH pr 1? 



IOCTOSbN 0v LENGTH pF 37 



GT.40/BT.44 Hl»H V*l? VISUAL DISPLAY TEST HAlNBEC.HiODSTSi* 
DBSTCATPil 



"ACYH.614 2».N0V;75 11181 »*6I 24-5 



111 
til 
(1) 
<ll 
(1) 
(1) 
(1) 
(1) 
(II 
<11 
(II 
(11 
(1) 
'it 
(11 
til 
1475 
1476 
1477 
147S 

(j) 
(l) 
(1) 
Hi 

(11 
(11 

(19 
(II 
(1! 
(11 
(11 
(1) 
(II 
(D 
(1) 
(11 
1479 
14!3 
1401 
1482 
(1 ) 
(1) 
<1 1 
(1 ) 
(1 ) 
(11 
(11 
(11 
(11 
(1) 
(11 
(11 
(11 
(H 



02)466 
82)4)0 
If '472 
82)474 
82)4)6 
«2?5§g 
0|'5«2 
08)5*4 
02)5*6 
82)512 
02)512 
12)514 
02)516 
12)520 

ae»5*2 

22*524 
22)536 
22)530 
22)532 
02)534 
S255J6 

12)542 
22)544 
22)546 
H2*5)0 
22*5»2 
12*5)4 
2295)6 
12)560 
Je'562 
12)544 
£2)566 

»e)5)0 

22*572 
3H7574 
<'2)5)6 
«e*6S0 
<2)6»2 

/e)6J4 

■12)6)6 
22)610 
?2)6l2 
>i)6U 
i2*6U 
J276J0 

?0)6>4 

;276)2 

<e*632 
02)6'4 

Z256A0 



040037 
082000 
040037 
222037 
040000 
000037 
260037 
080837 
160037 
200002 
060037 
020037 



020037 
040037 
020037 
114020 
008742 
220442 
110000 
042077 

MM 

000077 
040010 
000077 
0400)7 



0600)7 



2600)7 
020077 



020077 
2400)7 
020077 
114000 
000700 
000302 
110000 
040177 



040177 
000177 



000177 
0601)7 
0001)7 
060177 



0601)7 
0201)7 



0201)7 



!NTx»J) 


INTX.J7 
57 

INTX 
37 

INTXIMlNUSXt»7 
37 

INTX|HINUSX«'7 


!NTX!«!NUSX»37 

NlNUSX»37 

INTX 

HJNUSX»37 
INTX*3) 

MlNU$X*J) 

*0!NT 

)42 

442 

InNCy 
!STX«77 

I N TX*7) 

INTX 
77 

!NTX!M!NU$X«'7 
)7 

INTXIWINUSX*)? 
2 

INTX!H1NUSX*77 

MlNUSX»77 

INTX 

«INUSX»77 

INTX*)) 

HI NUSX477 

POINT 

700 

300 

I.0NGV 

INTX*!)) 



INTX*1)7 
17) 
INTX 
17) 

1NTX!MJNUSX*177 
17) 

INTX!MINUSX»17) 



INTXIMINUSX«177 

H|NUSX*177 

INTX 

MINUSX«1)7 



| eTO=B N B V LENG T H gF 7) 



lOCTOGoN BY LENGTH OP 1)7 



ei.«e/f!tMi Mh vr.t visual display test nainbec.u-oooto.* 
6bgtga?hi 



11) 


22 


>t*t 


240177 


INTX«l77 


it) 


St 


644 


ejBl77 


"INUSX*177 




St 


646 


li40Ua 


POUT 


1484 


it 


6»e 


000600 


600 


I4es 


it 


6»2 


000000 


2 


i486 


it 


6»4 


110000 


L Q NGv 


(If 


it 


6»6 


0403»7 


INTX»377 


(1) 


It 


6«g 


000000 





(14 


If 


66: 


040377 


I N TX.377 


11) 


tt 


664 


000377 


377 


(1) 


tt' 


666 


040000 


1NTX 


(1) 


If 


6?e 


000377 


377 


(11 




672 


060377 


INTXIM1NUSX»377 


11) 


it 


674 


000377 


377 


(1) 


it 


67 6 


060377 


lNTX|MJNUSX«377 


(1) 


it 


'7»2 


000000 





11) 


it 


702 


060377 


INTXIMINUSX*377 


(1) 


u 


7»4 


020377 


MINUSX4377 


(1) 


it 


786 


040000 


INTX 


<1> 


It 


'710 


020377 


MINUSX«377 


11) 


It 


>7X2 


2423*7 


INTX.377 


(1) 


it 


'714 


020377 


M|NUSX*377 


1487 


St 


716 


17S400 


DSTQP 


1488 


3t 


mt 


160080 


OJMP 


1489 


It 


itt 


007334 


FRME3 



1490 



M»eVili6|4 25.N0VS73 Hl00 PAGE 28. 4 



I0CTq5 8 N By LENGt* F 377 



iSOUARES 7,17,37.77,177|377|777 WIDE 



1491 


00 








1492 


784 


UT124 


FRME3A ♦ Pol NT | INT4 1 |,P 0? F ! »wff I L I N E2 


1493 


00 


726 


001000 


1000 


1494 


00 


730 


000680 


600 


1495 


00 


732 


170292 


STATS* 1 ITALI ISTHoFF IcuCEN 


1909 






000007 


0«7 


1810 






0000J»4 


B.4 


1917 


00 


734 


110000 


LONGV 


(2) 


00 


>736 


040007 


INTX»7 


(2) 


00 


740 


000000 





(2) 


00 


742 


042000 


INTX 


(2) 


It 


744 


000007 


7 


(2) 


it 


'746 


060097 


INTXIMINUSX»7 


(2) 


00 


»7»0 


000000 





(2) 


20 


'79 8 


240000 


INTX 


(2) 


20 


'7»4 


020007 


MINUSX«7 


(2t 


Si 


>7»6 


020004 


HJNgSX.4 


(2) 




'760 


022004 


MlNUSX*4 


li) 








• LIST 


(2) 


90 


J762 


110002 


LONCV 


(2) 


it 


>7»4 


040017 


INTX*17 


(2) 




f7«6 


000000 





(2) 


00 


mt 


040000 


INTX 


!2) 


Be 




220217 


17 


(2) 




'774 


060017 


INTX|MINUSX*17 


12) 


tl 


'776 


000000 





(2) 


0i 


0«0 


042002 


INTX 


(2) 


21 


t0«2 


020017 


MJNUSX4J17 



I 0T 7 



IBV 7 ANO 4 



IBY 17 AND 7 



GT.42/f!T*44 UltH V»l7 VISUAL DISPLAY f EST HAlNBECn-ODBTS.* 

ObSTGATPil 



(2) 


012004 


020007 


MINUSX.7 


(2) 


212206 


020007 


H!NUSX«7 


(1) 






■ LIST 


(2) 


0120X0 


110000 


LONGV 


(21 


2122*2 


040037 


INTX. 37 


(2) 


21(814 


000000 





(2) 


212216 


040000 


INTX 


(2) 


2ii0a0 


000037 


37 


(?r 


<li2'2 


060037 
000000 


INTXIMINUSX«37 


(2) 


212024 


2 


(2) 


212026 


040000 


INTX 


(2) 


212030 


020037 


"INUSX«J7 


(2! 


011032 


220017 


MJNUSX417 


(2) 


011034 


220017 


MINUSXU7 


f 11 






• LIST 


(2) 


2lt036 


110000 


LONGV 


(2) 


iXi 


040077 


INTX.77 


(2) 




000000 





(2) 


2l(044 


040000 


INTX 


(2) 


212046 


000077 


77 


(2) 




060^77 


INTXIM1NUSX.77 


12) 


000000 





12) 


212094 


240200 


INTX 


(2) 


21(006 


020077 


«INUSX*77 


12) 


mm 


020037 


MJNUSX«37 


12) 




020037 


"INUSX437 


I 1 ' 






• LIST 


(2) 


0l(0«4 


110000 


LONGV 


12) 


8120*6 


040177 


INTX. 177 


(2) 


212070 


000000 





(21 


212072 


040000 


INTX 


(2) 


012074 


000177 


177 


(2) 


012076 


060177 


INTXIMJNUSX4177 


12) 


012100 


000000 


2 


12) 


01(102 


040000 


INTX 


(2) 


21(1*4 


022177 


"INUSXU77 


(2) 


212106 


020077 


"INUSX.77 


(2) 


818110 


022077 


"INUSX*77 


11) 






.LIST 


(2) 


31(112 


110200 


LONGV 


S2) 


8121U4 


040377 


INTX.377 


(2) 


21(116 


000000 


2 


(2) 


21(180 


040000 


INTX 


(2) 


21(182 


200377 


377 


(2) 


21(134 


060377 


INTX!MINUSX«377 


(2) 


01(186 


000000 





12) 


01(101 


040000 


INTX 


(2) 


2l(U2 


020377 


MtNUSX«377 


12) 


01(134 


020177 


NINUSX.177 


(2) 


21(196 


020177 


»INUSX*177 


11) 






• LIST 


(2) 


01(140 


110002 


LONGV 


(2) 


01(142 


040777 


INTX.777 


(2) 


21(144 


000000 






HACYn,6g4 25-NOV;7J UI00 PAGE Z0>7 



IBY 37 ANO 17 



I BY 77 ANO 37 



IBY 177 ANO 77 



I BY 377 AND 177 



IBY 777 AND 377 



.fMr/jjV'4 1 ' Mh VlSU*L OSJPlAy TEST M* ! nBE c "H" d 'G t IS»' 

086T6»>il 



m*syh,6j< j$; n ov;ts urn »a i 



(2> 

la* 

<2) 
If < 
(?) 
(2) 
(!) 
(1) 
1516 
1519 

1520 

1521 
1528 



8l(l4 4 
«1{1»2 

win 
tiiiii 

011182 
111164 

8l(l6 4 

!lll»J 
81117s 



040000 

0607*7 
0000*0 

020777 
020377 
020377 

173400 
140000 
007724 



INTX 
777 

INTXIM!NUSX»?77 


INTX 

M|NU8X4777 

MINUSX.377 

M!NUSX«J77 

• LIST 

DSTOP 

OjMP 

FRME3A 



|D»SH LINE TEST 



1924 


011174 


117000 






FRME5| POINT) INT4 


1525 


0ili7e 


000000 









1526 


018290 


001000 






1008 


1527 


'llt2*l 


17*400 






ST»TSBIS!iE» 


1528 


01(2*4 


170052 






STATSAI |TALi'SY|lOFF|eNEEN 


1529 


0112*6 


1000*4 






CHARILINE0 


1530 


•11210 


017 


017 




.BYTE 17, J7 


1531 


011212 


047523 


044514 


020104 


• ASCI I /SOLJO / 




01(280 


020040 


020048 






1532 


01(224 


110004 






LONGV|L!N£0 


1533 


81(226 


040400 






40480 


1534 


011230 


000000 






8 


1535 


ii(23: 


000400 






480 


1536 


01(234 


000080 









1537 


01(236 


110030 








1538 


•1(240 


0404*0 






40408 


1539 


011242 


00008>S 









1540 


81(244 


IB00?0 






CHARIBLKOFF 


1141 


81(246 


015 


012 


012 


• BYTE 15, ,2,12,12,12, it 




0l(25 S 


010 


012 


012 


1542 


81(2i4 


040504 


044123 


044440 


, ASCII /SAIh I 1 




01(292 


020040 


020040 






1543 


01(266 


110005 






LONOVItiNEl 


1»44 


0lt2'0 


040400 






40400 


1145 


01(2'2 


000000 









1146 


811274 


000400 






400 


15*7 


011276 


000080 









1548 


0113*0 


110030 






LgNSVlBkKgN 


1549 


01(3*2 


0404*0 






40400 


1550 


01(304 


000000 









1551 


01(306 


100020 






CHAr ( BUKQFF 


1552 


01(3(0 


015 


012 


012 


iBYTE 154!, 12, 12, 12, la 


1553 


2l<313 


012 


t | 


812 


01(316 


040504 


044123 


044440 


■ ASCI I /DAB* II t 




01(324 


020111 


020040 






1154 


81(330 


110006 






tONBVUJNEa 


1155 


0K33 2 


0404*8 






40400 


1556 


01(334 


8000*1 









1557 


31(336 


0004*0 






400 



st-40/i!T*4« HjTH v«it visual oispl'y test mainBec.ii.oooto.a 

DBSTGATPfl 



M«CYU,6»4 25-N0V573 1(108 «A 8 l J«.» 



1558 


81(340 


000000 






1559 


81(342 


110030 






1560 


01(344 


040408 






1561 


01(346 


0000*0 






1562 


01(390 


100020 






1943 


81(392 


015 


012 


012 


1564 


01(355 


012 


012 


012 


01(360 


040564 


044123 


044440 


lies 


818396 


644511 


020040 




81(372 


1100*7 






1566 


01(374 


0404*0 






1567 


ll(37 6 


000000 






1568 


01(4*6 


000400 






1569 


01(4*2 


000000 






1570 


81(4*4 


110030 






1571 


01(4*6 


0404*8 






1972 


81(410 


0000*0 






1B73 


81(412 


110024 






1574 


01(414 


0000*0 






1975 


01(416 


0000*0 






1176 


01(420 


1734*0 






1577 


21(432 


1600*0 






1578 


81(484 


01*174 






1579 










15(0 










1561 










1582 


01(426 


114000 






1563 


01(436 


001777 






1564 


81(432 


0000*0 






1585 


81(434 


170052 






1566 


01(436 


113724 






1587 


81(440 


040000 






1988 


81(442 


001777 






1569 


01(444 


ll40*0 






1590 


.1 (4«* 


000000 






1591 


fl(4<0 


001777 






1592 


01(492 


1100*0 






1593 


01(494 


841777 






1594 


818456 


0000*0 






1595 


01(490 


1734*0 






1596 


21(462 


114000 






1997 


81(464 


0000*0 






1598 


81(466 


0000*0 






1599 


01(470 


1100*0 






1620 


81(472 


0000*0 






1681 


61(474 


0000*0 






1662 


01(474, 


1734*0 






1663 


81(5*0 


160000 






1864 


81(5*2 


010462 






16(5 










1866 










1687 










1*08 










1689 


01(504 


114000 







LONGvlBLKON 

40400 

8 

CHAR1BLK0FF 

•BYTE 15,12,12,12.12,19 

■ASCII /DASH III t 

L0NGV|LINE3 

40400 

8 

400 


LoNGVlBLKgN 

40468 



lCNGVIBLKoFF!U(»E0 



UsTOP 
FRME5 

ivECTO" LENGTH TEST <FILE 6 AND 7> 

FRME6| POINT 
HAXX 


STATSAlITAL|ISTNOFF|OREEN 

LONGVI !NT7!LPOFF|BLKOFF1 U JNE0 

INTX 

HAXY 

POINT 



*AXy 
LOMGV 
INTXIMAXX 


DSTOP 
FRNE6AI POINT 



LONGV 

0ELTX6I 8 

DELTV6I 

DSTOP 

OJMP 

FRME6A 



IP** SpH R TEST 
FRME10» POINT 



noGTG A?PH 




1610 


'£ 1 2 5^6 




1611 


*l2 510 


000000 


1612 


«!* 512 


17WS 


1613 


rfl2 514 


U3724 


1ft 1 4 




040000 


1615 


3l £ 530 


001777 


1616 


41 E 532 


0000F2 


1617 


«li 534 


000000 


1616 


1 2 536 


040000 


1619 


530 


021777 


1620 


5 '2 


000002 


1621 


#1 It 5<J4 


000000 


1622 


9XH 536 


173400 


1623 


£ 1 2 5 4 


160000 


162^ 




010514 


1625 






1626 






162 7 






1626 


lil * 5*4 


U4000 


1629 


*1 2 5 4ft 


000000 


163 


£1 ? 5^0 


008000 


163 1 


i^l C 5 52 


17085S 


1632 


£12 514 


U 3 724 


1633 


01 t 5Bft 


041777 


1634 


iii 1 2 5 "0 




1635 


2l S 5 * 2 


000000 


1636 


tJlS 56d 


0000C2 


1637 


* 1 £ 5 6 ft 


861777 


163 6 


2lfi 5'0 


000000 


1639 


,} i 9 Kin 

* 1»3 '2 


200000 


164 


012574 


000002 


164i 


i!l8 57(S 


173*00 


164g 


* 1 3 6$ 


160000 


1643 


if U 602 


010554 


1644 






1645 


flu a a 91 > 
u 1 » 0^4 


il»604 


1646 


tC 1 « 0«6 


000000 


1647 


212 610 


000000 


164 8 




110000 


1649 


tflfi 6i4 


041777 


1*50 


81 2 6*6 


000000 


193 1 




040080 


1652 


w 1 * 6*2 


001777 


1653 


01 S 634 


061777 


1 65 ^ 


»*{*!* 


000000 


1655 




040000 


1656 


018632 


021777 


1657 


0186 3 4 


173400 


1658 




160000 


1659 


«18640 


0106"4 


1660 






1661 






1662 






1663 


U<1«4 



H*evti,»t4 2s;nbv;7S it hi i«gi ii>is 



0ELTx7( 


STATS*! ITAtB |S T SOFr| BREEN 
Orll0»l U0NCVMNT7||,P0FF ISUKOf FlLlNEa 
INTX 

haxy 

2 



INYX 

ninusyinaxy 

2 



OsTOp 
OJMP 

on;0» 

lpH SpHoR TEST 
FRBEUt Po'NT 
DELTY7I 

st»T8*iiTal|1swfibwen 

OFJUCI L0N6VI 1NT7||,POFF|BUKoFF!l|NI0 
lNTXIM*X« 




2 

|NTXIM!NUSX1HA»» 



2 

OSTOP 

OJMP 

0FI11C 

FRM10| F0»NTI«nT7UInH 



Lqnov 
intximaxx 

INTX 
HAXT 

INTXIMINUSX1WAXI 


Intx 

njnusximaxy 

DSTOP 

OjMP 

FP.M10 

liNTEN»lTy TEST 

FRME12I »O!NT|l,INE0j|.PON|8LKorF 



eT.4e /( ;Ti44 HjTH V"l7 VISUAL DISPLAY TEST MAlNBECiliODOTG.A 

DD5TGA7P11 



HACYH.624 25.N0\<;73 1JI00 BABE Sinl 



1664 


0186*4 


000000 






1665 


018646 


001200 






1666 


0126)0 


170252 






1667 


018692 


103600 






1668 


«l!6>4 


„ . 0l7 


017 




1669 


81&656 


047111 


042524 


051516 




SH6«4 


052111 


020131 


020067 




018672 


020040 






1670 


3l£674 


110080 






1671 


018676 


041000 






1672 


0U700 


000000 






1673 


811(702 


130000 






1674 


018704 


057600 






1675 


011706 


103400 






1676 


018710 


015 


012 


012 




»1«713 


■ ." i2 






1677 


01S714 


047111 


042524 


051516 




018722 


052 


020131 


020066 




318730 


020040 






1673 


018732 


110000 






1679 


'18734 


041000 






1660 


018736 


000000 






1681 


018740 


130000 






1682 


018742 


057600 






1683 


018744 


103200 






1684 


018746 


015 


012 


012 


1685 


M7»i 
418702 


012 
047111 


042524 


051516 




018760 




020131 


020065 




018766 


020040 






1686 


318770 


110000 






1687 


018772 


041000 






1688 


018774 


000000 






1689 


8l877 6 


130080 






I6?a 


011000 


057600 






1691 


011002 


103000 






1692 


0.11004 


015 


012 


012 




2U007 


012 




051516 


1693 


011010 


047U1 


042524 




Bll016 


05*111 


020131 


020064 




:u084 


020040 






1694 


011006 


110000 






1695 


011030 


041000 






1656 


011032 


000000 






1697 


011004 


130000 






1698 


011036 


057600 






1699 


011040 


102600 






1700 


211042 


015 


012 


012 




011045 


012 






1701 


011046 


047111 


042524 


051516 




ill0»4 


052H1 


020131 


02006] 




011062 


020040 






1702 


011064 


110080 






1703 


J11066 


041000 









1200 

SY*l2l STATSAIUPUieiSTNOrFllTALBISREEN 
CHAP.IINT7 
iBYTE 17.17 

.Aseii /Intensity 7 / 



41000 

relatv 

57600 

CHlR|lN T 6 

.BYTE 1S,12|12.12 



.ASCII /INTENSITY 6 



LO N «V 
41000 


RELATV 
97600 

CHAR urns 

.BYTE lS.12il2.42 

.ascii /Intensity 5 



IqNGV 
41000 


SELATV 

97600 

CHAR] I N T« 

•BYTE 15.12(12.12 

.ASCII /INTENSITY 4 



1.0N6V 
41000 


RELATV 

97600 

CHAR! J N T3 

.BYTE 15.12tl2.J2 

.ASCII /INTENSITY 3 



LdNGV 
41000 



eT««/rTM< Kith vri' visu»l dIsplAy test haIn0ecii;dogtg.a 

flfiGTGATPtl 



1785 
1786 
17C7 
17B6 

1709 



1710 
1711 
1712 
1713 
171-1 
1715 
171* 

1717 



1718 
1719 
1722 
1721 
1722 
1723 
1724 

1725 



1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 



111070 
011072 
011074 
011076 
4111*0 

SHIS* 

n 

011132 
011104 

01112* 

01U30 
011132 
011134 
011136 

"111*1 
011142 
01U»0 
011156 
011190 
0111*2 
0111*4 
011166 
011170 
011172 
011174 
01U77 
011200 
01121*6 
011214 
011216 
011220 
011202 
011204 
011216 
011230 
011232 
011234 
011216 
011240 
0112*2 
0112*4 
0112*6 
011210 
0112J2 
0112*4 

0U2«6 
011260 
011262 
0112*4 
011266 
0.112** 



1300*0 
057600 
102400 
015 

047?}? 



0200] 
110000 
041000 
000000 
1300*0 
057600 
102200 
019 

.012 
047H1 

020040 
110000 
041000 
000000 
130000 
057600 
102000 
015 
012 
047111 
052111 
020040 
110000 
041000 



012 

042524 

020131 



012 



042524 
020131 



012 

051516 
02*062 



012 



042524 

020131 



012 

051516 
0200*1 



012 



051516 
020060 



130000 
057600 
164000 
164000 
164000 
164000 
164000 
164000 
16*000 
164000 
173400 
1**000 
164000 

11*100 
001900 
001200 
100000 
044514 
042520 



044107 
020116 



020124 

044:10 



RELATV 
57600 

oh*ri rN T z 

.BYTE 15il2|12i»2 
.ASCII /INTENSITY 2 



41001 



RELATV 

97600 

CHArIINtI 

•BYTE 15,12,12,12 

.ASCII / INT|NSI TY 1 



LoNOV 
41000 


RELATV 

97*00 

CHARIINT0 

■BYTE 15,12,12,12 

.ASCII /INTENSITY / 



41000 



RELATV 
97*00 
DNOP 
DNOP 
DNOP 
ONOP 
ONOP 
DNOP 
DNOP 
DNOP 
PAlLPA* OSTOP 
DNOP 
ONOP 

orll2A« P0INTHNT4ILP0" 
1500 

LpPNTl 1200 

Char 

.ASeiZ /tJ'SHT PEN HIT/ 



6 Y-4e/jjf-4< BjfH VRl7 VISUAL OlSPL*Y TEST MAInB E C.H.OO G T B .» 
DbSTSA.Pil 



H*eYlJ,,6|4 2»i N OV;73 UI00 »A 5 ( 28.13 





011302 


000124 






1748 








.EVEN 


1749 


111304 


173400 




DSTOP 


1750 


*113«6 


160000 




DJMP 


1791 


011310 


010642 




FRME12 


1752 










1753 








ieoge file 


1794 










1755 


211312 


117124 




FrME13» POINT! !NT4|LP0FF|BLK0FF|L 


1756 


011314 


000000 







1757 


01131* 


000000 







1756 


011320 


170052 




STATSAIITALIISTSflFFICREEN 


1799 


011312 


100080 




CHAR 


1760 


011324 


017 


017 


.BYTE 17, *7 


1761 


SU384 


110000 




LONOV 


1762 


811330 


041777 




INTXIMAXX 


1763 


211332 


000000 







1764 


011334 


0400*0 




INTX 


1765 


01133* 


001777 




HAXY 


1766 


■111340 


061777 




!NTX!M!NUSX1*»XX 



1767 


011342 


000000 




1768 


011344 


0400*0 




INTX 


1769 


011346 


021777 




MINUSYIHAXY 


1770 


211390 


114000 




POINT 


1771 


011312 


000100 




100 


1772 


011394 


000300 




300 


1773 


0U3»» 


110000 




LONGV 


1774 


011360 


040000 




INTX 


1775 


*113*2 


000400 




400 


1776 


3113*4 


06*2*0 




tNTXjMINUSX*200 


1777 


^ll 346 


0000*0 







1776 


411370 


0400*0 




INTX 


1779 


*113»2 


0204*0 




»INUSY*400 


I7ea 


«137 4 
11137* 


0402*0 




INTX»200 


1781 






is 


17(2 


0U410 


114000 




POINT 


1703 


«'114»2 


0002*0 




20* 


1784 


W11404 


001700 




M»XY. 1.100 


17e5 


ill4»4 


1100*0 




LONGV 


1786 


211410 


0404*0 




INTX*400 


1787 


011412 


0000*0 




it 


1788 


111414 


040002 




INTX 


1789 


s*11416 


000200 




200 


17911 


011420 


0*04*0 




!NTX!MtNUSX««0» 


1751 


011422 


000000 







1792 


011424 


0400*0 




INTX 


1793 


01142* 


020200 




M INUSY«200 


1754 


011430 


U4000 




POINT 


1755 


011432 


0017*0 




1700 


1796 


711434 


0015*0 




MAXY. 1.300 


1797 


01143* 


1100*0 




LONOV 


1796 


i?11440 


04*0*0 




INTX 


17SV 


01144J 


0204*0 




MINUSY4400 


16?,; 


011444 


0402*0 




INTX»200 



ILEFT SIDE 



(TOP SIDE 



IRIOHT SIDE 



e*"4e/BT*4* HitH v«i» visual display Test haInbec.ii-ddgtg.a 
6B6T0a:c«i 



1001 


ill 44 6 


000000 





leez 


8114*0 


040000 


Intx 

400 


1803 


0114*2 


000400 


1104 


0U494 


060200 


INTX!MINUSX*800 




1805 


011406 


000000 


1826 


011460 


114000 


POINT 


I8e7 


011462 


001600 


1600 


igeB 

18?9 


311444 


000100 


100 


811466 


110000 


LONGV 


1810 


811470 


060400 


lNTX|MINUSX«400 


lgil 


81147! 


000000 





181! 


811474 


040000 


Intx 


1813 


811476 


020200 


MINUSY*200 


1814 


0115*0 


0404*0 


1NTX.400 




Ittlll 


00001*0 





1816 


811584 


040000 


INTX 


I8l7 


0115*6 


000200 


200 


1818 


811310 


114000 


p oint 


1819 


811912 


001777 


HAXX 


1820 


011514 


000400 


400 


1821 


011316 


110000 


LONGV 


1822 


011510 


000020 


20 


1823 


811522 


000000 





1024 


011524 


100000 


CHAR 


1825 


8H306 


010 101 


.BYTE 15.J81 


1826 


011930 


114080 


POINT 


1827 


011532 


000000 





1828 


011534 


000500 


500 


1829 


011536 


110000 


UONSV 


1830 


811540 


020010 


MINUSX»12 


1831 


011542 


000000 





1832 


011544 


100000 


Char 


1833 


811546 


040 102 


iBYTI 40,102 


1834 


811510 


164000 


DNOP 


1835 


811512 


164000 


onop 


1036 


011334 


175400 


ostop 


1837 


811596 


164000 


DNOP 


1838 


011340 


164000 


ONOP 


1839 


011562 


160000 


OJMP 


1840 


011564 


011312 


FRME13 


1841 







M»CY 1 1,624 25-N0VS73 Ul00 PAGE 28»l4 



(Bottom side 



i"C»" AND AN "A" 



j "SPACE" AND AN "8" 



Gj-40/Jti44 r,fH VR17 VISUAL 0|SP|.Ay T0ST HAInBECH-DOGTO.* M»CYIJ.6»4 20.NOV573 UI00 PAGE 29 
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1843 



1858 


811566 


170052 


FRHE14I STATSA 1 1 TALI 1 8YN0F ' IS«E N 


1859 


811570 


U7124 


POINT] INT4IBLKOrr|LPDFFlLlNE0 


I860 


011572 


0000*0 


FRM14A1 


1861 


811574 


000000 


FRM14BI 


1862 


011576 


104000 


SHORTV 


1863 


011600 


05*200 


INTX«14280 


<n 


811602 


85*271 


INTX. 16800. 71 


ID 


011604 


0400»1 


INTX. 71 


(11 


811666 


07*271 


lNTX|MlNUSX»l*880.71 


(1) 


011610 


07*2*0 


INTXIMINUSXH4880 


(!) 


811612 


07*371 


lNTXtM!NUSX*l4800»"lNSUY.7l 


,11) 


011614 


040171 


INTX«MINSUY»71 


(U 


811616 


05*371 


INTX.14200*«INSUY*71 


(14 


811680 


020504 


20904 


(It 


811402 


164(00 


ONOP 


(11 


011614 


164000 


Onop 


1864 


011636 


130000 


RELATV 


1065 


011680 


057000 


intx. 17000 


(IS 


811632 


897074 


INTX.17080.74 


(It 


011634 


040074 


INTX.74 


as 


011636 


077074 


InTX!m!|»USX»17000*74 


(it 


011640 


077000 


INTXIHINUSX417080 


(19 


(811642 


077174 


INTXIMINUSX.I7080.HINSUY.74 


(It 


811644 


040174 


lNTX.HlNSUY«74 


lit 


811446 


057174 


lNTX.17000.»"lNSgY»74 


*i» 


811618 


020504 


20504 


(it 


J11682 


1*4000 


ONOP 


(it 


811494 


164000 


onop 


1866 


011496 


104000 


SHORTV 


1867 


01J660 


0576*0 


INTX.17600 


ill 


011642 


057677 


INTX.17600.77 


(1) 


8H664 


040077 


INTX.77 


(11 


811666 


077677 


lNTXIMlNUSX«17600.77 


il) 


811670 


077600 


INTX1MINUSX417600 


(1) 


011672 


077777 


INTX|MINUSX»l7680*HlNSUY,77 


(1) 


011674 


040177 


INTX.MINSg»*77 


(1) 


011476 


057777 


INTX*17600«BIN8UY»77 


ill 


011700 


020504 


80504 


(1) 


011702 


164q0q 


DNOP 


(1 J 


811704 


164000 


onop 


1868 


0117«6 


173400 


OSTOP 


1869 


811710 


160000 


OJMP 


1870 


011712 


011566 


FRME14 



ei.it/nr.tt Si th v»ir visual display test nainseciuossto.a 

n6ST5A?»li 



MACYU,*1« aj.NOV.7' 11)00 Ht>i it 



is fs 








1173 


811714 


U7l24 




1)74 


111716 


000000 




1875 


ml Tie 


001600 




1876 


8*11782 


170052 




1877 


81(734 


100000 




1878 


811716 


017 


017 


1879 


81171a 


044514 


044107 




811736 


842520 


02011* 




1117*4 


04*114 


055517 




111752 


051505 


020124 


1890 


011756 


015 


013 


1851 


0117*1 


130 


020075 


illi 


»11744 


838061 


030060 


1883 


111778 


015 


012 


18(4 


811773 


131 


020075 


1385 


au7?6 


033060 


030060 


1886 


«i5e*2 


11*1*0 




1887 


813B84 


001000 




18(8 


JiJe'6 


000600 




1889 


S18010 


164000 




1892 


81S012 


164000 




1891 


811014 


130000 




1892 


012816 
819030 


074000 




1895 


041000 




(11 


8:382: 


041000 






118024 


041000 




<1> 


815026 


041000 




(1) 


81i0>0 


041000 




(11 


111032 


041000 




(1) 


013034 


041000 




HI 


013036 


841000 




(1) 


aiia4j 


041000 




lit 


0188*2 


041000 




tit 


81I044 


041000 




(ii 


0138*6 


041000 




(i i 


Si! 0*0 


041000 




Hi 


8l80»2 


041000 




*U 


813094 


041000 




(n 


8l!0f6 


841000 




(1} 




041g00 




(1) 


1130*2 


041000 




(11 


0l20*4 


041000 




<i» 


'ji't* 


041000 




(1) 


81«0?0 


041000 




ill 


113072 


041000 




(11 


811074 


041000 




(11 


8l'S0'6 


041000 




1896 


013180 


164000 




1897 


813102 


164000 




1898 


813104 


164000 




1899 


lit 106 


164000 




1900 


013110 


164000 




1981 


8l« 182 


164000 





020124 
047586 
052040 

012 



012 



FrHEUI ^OlNT!lNT4m»0"l8LK 8 rFiLlN£8 
"AXV.177 

STATSAIITAL|ISTSorr|eHEEN 

Char 

iBVTt 17, J7 

• ASCII /UjHT *EN FoUOv TEST / 



• BYTE 
•ASCII 

DLTl4A» .ASCII 

• BYTE 



•ASCII 
.ASCII 



COINTIIPON 



15,J<,12 
/%• I 
/10J8/ 
15,13,12 
/Y» / 
/86B8/ 



RAll<AI 
FUY1«8I *00 

DNOP 

ONOP 

"ELATV 

TABlSAt INTXtMJNUSX»14B00 
INTX*1B0B 
JNTX*10B0 
INTX41008 
INTX«1000 
INTX»1000 
INTX41000 
lNTX«10B0 
INTX»100B 
INTXU008 
INTXU000 
INTX«1000 
INTX»10B0 
INTX.100S 
lNTX*1000 
INTX*1000 
INTX«;L00B 
INTK.1B00 
!nTX»1008 
INTXU008 
INTX«1000 
INTX41000 
I|VTX«1000 
INTX*1080 
1NTXU&80 
ONOP 
DNOP 
ONOP 
DNOP 
DNOP 
DNOP 



e»-«/n»»4« BltH V»l7 VISUAL DISPLAY TEST MAlNBEC.ll.DOSTSi* 


oBCTCATPfi 








1902 


013114 


16*000 




DNOP 


1903 


013116 


164000 




ONOP 


1904 


013130 


164000 




DNOP 


1905 


813132 


164000 




DNOP 


1986 


8lS 124 


130000 




KEUATV 


1907 


8l! 136 


034000 




*INUSX»l400» 


1908 


*lil38 


848168 


tab^bi 


iNTX|M|NSUY*60 


Kii 


813132 


840004 


INTX.4 


(U 


813134 


040004 




InTX*4 


til 


813136 


040004 




INTX»4 


<i! 


Bl8l«0 


040004 




INTXM 


Ill 


gm«2 


040004 




INTX.4 


(i) 


813144 


0400»4 




lNTX»4 


<1| 


81H46 


040004 




INTX44 


'il 


8 1 J 150 


0480*4 




lNTX»4 


(11 


0l3lf2 


840004 




INTX.4 


(l) 


8131)4 


040004 




InTX»4 


(l) 


013196 


040004 




INTX»4 


(11 


*13160 


048004 




INTX.4 


(1) 


013192 


040004 




INTX.4 


(11 


813164 


040004 




lNTX«4 


(11 


ei3i»6 


040004 




1NTX*4 


'1) 


Bljl'l 


848084 




lNTX«4 


(i» 


01'! 172 


040004 




INTX*4 


(11 


813174 


040004 




INTX44 


(U 


013176 


040004 




INTX«4 


(1) 


013200 


040004 




INTX*4 


in 


013202 


040004 




INTX»4 


(11 


113204 


040004 




!NTX«4 


ill 


013206 


040004 




INTX44 


(H 


813210 


040004 




INTX*4 


1912 


813212 


1640S0 




DNOP 


1913 


813214 


164000 




DNOP 


1914 


013216 


164000 




DNOP 


1915 


813230 


164000 




DNOP 


1916 


013282 


164000 




DNOP 


1917 


013234 


164000 




DNOP 


1»18 


813236 


164000 




ONOP 


1819 


8 13230 


16*000 




ONOP 


1920 


112232 


110000 




LOK'GV 


1921 


813234 


000000 







1922 


013236 


800077 




77 


1923 


813240 


048160 


PNT16A1 


INTX4160 


1924 


013242 


028160 




M]NUSX»l60 


1925 


013244 


060160 


PNT16B1 


INTXIMINUSX4160 


1986 


8132*6 


020160 




MINUSX»16B 


1927 


013250 


0601*0 


PnU 6 C1 


lNTXIMlNUSX»168 


1928 


8l82>2 


000160 


160 


1929 


813254 


048160 


PNT16D1 


INTX»160 


1930 


813256 


000160 




160 


1931 


813260 


164000 




DNOP 


1932 


013262 


164000 




DNOP 


1933 


8132*4 


164000 




ONOP 


1934 


013266 


164000 




DNOP 
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1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1949 
1946 
1947 



1948 
1949 



1950 
1951 
1952 
1953 
1954 
1955 
195e 
1957 
1950 
1959 
1960 



1961 
1962 

1963 

1964 
1965 
1966 
J947 
I960 



ei!270 

01227,2 
H1S274 
0J8276 
*1<3*2 

«X>302 
»1S3«4 
0l!3«6 
»lf.31* 
alJ3l2 

«l!3l4 
«t"«3l4 

«lS«* 
818312 
il!340 
012346 
81t3»l 
«lS3»6 
013364 
01237,2 

ajS37 6 

0124*0 
0f84*2 

81(4*4 

ai'J4«6 
ait4j0 

012412 
illilt 
812416 
Iil2430 

mm 

0X1494 
01'S**2 
812443 
013446 
011454 
013461 
013464 
8113460 

0i;:470 



164000 
164000 
17S400 
16*0*0 
011714 

H7124 
0000(18 
001600 
178052 
1000H0 
017 
044514 
042520 
044105 
053040 
015 
116 
020122 
052111 
030060 
173400 
160000 
012302 

11*1*4 
000000 
001600 
170052 
103000 
017 
042513 
042122 
020117 
000 
015 
044HJ 
*52l«3 
000 
000 
015 

164000 

000061 



DNOP 
ONOP 

ostop 

OJMP 
PRME16 

FRMl*At POINT|INT4|.LPOFF|BLKorF|LlNE0 


M»X«.177 

ir«TS«tiTiu|is7«errieP(CN 



017 
044107 
020116 
020104 
042511 

012 
046525 

043117 
020123 
030060 



020124 
044506 
04JU7 
020127 
012 
042502 
044040 
020075 



017 

041131 040517 

042440 044103 

042524 052123 

012 012 

051101 047440 

036440 040 

000 000 



012 



012 



CHAR 

• am 

■ ASCI 1 



17,1? 
/lljNT PE 



N FIE10 OF VIEW / 



•BYTE 15.J2.12 

a ASCI I /NUPBER OF HITS > 0000/ 



frpi6s» o$top 
ojmp 

FRM16A 

FRME17* POINT|LPOFFl5LKOFP|tINE0 


MA«Yil77 

STATSAI|TAk|ISY(|0FF|BReEN 

CHARIINT4 

•BYTE 17»,7 

•ASCtZ /KEYBOARD ECHO TEST/ 



I "KIT BE JUSt BEFORE THE SUFFER 



• BYTE 
•ASCII 

• ByTE 
KBOCT| iBYTE 
BUTTERi. DnOP 

• ENP 



15,18, « 
/CHAR OCT » / 

0,010,0 

15, ,2,12 



fit>40/i!t«44 DiTH V*,7 VISUAL DISPLAY TEST KAlNBECniOOOTG.* 
6b6TGA?P« S Y M B 0L table 



M4CYJ1.6S4 25-N0VS73 ^Igt PAGE 32. J 



B1T 6 

(•HA N 6E 

COUNT 

OBLT2 

DOCNE 

hBLTY 6 

OFUsA 

iifSPLA 

OLT44B 

OSAVEl 

D8T0P 

07F 

FILE 

FILEll 

F1LE15 

F1LE2A 

FILES 

FILE4A 

FILL* 

FLE12B 

FRHEl 

FRMEiS 

FR'Ej 

FRME6 

FRM14B 

GRAPHY 

68VCT 

HOLD 

!NT0 

INT4 

!T*L0 

KRBD 

KYT4 

LJNEl 

l.'OAOBF 

lOGICA 

LOOPAl 

L'OOPBl 

I'OHSV 

I'PON 

MAXSX 

MtSS 

MCSGB 

MJNUSY 

PNU6C 

(1 

RAY14B 
BETtP 
RST2i 
R3 

SCOPE* 
SCOPEE 
SETUP A 
slUi 



• 0t0>00 
0(1*50 
015952 
0il'2t 
0ll«64 
01047* 

• 117570 
011'7« 
0(1*3* 

• 1)3400 
0(3434 
03515* 
033371 
0(4106 
0(227* 
0(2340 
0(2744 
0(2714 
0(35l4 
*(7I4« 
01l3i« 
0(733* 
01*4j* 
011»7* 

• 124100 
0(1002 
0(1042 

• 0(2100 

• 0(3100 
a 0(0040 

0(2046 
0(203* 

• 0(0808 
0(2«2* 
0(43l6 
0(3070 
0(3222 
0(l30* 

• 0(0140 

• 01740* 
0(54i2 
0(5464 

i 030*0* 
01235* 

• 0(1777 
012*06 
0(j'5* 
0(523* 

• 110(0003 

0(1100 
0(1126 
0(1023 
I 0(060* 



BLKOFF 

CHAR 

CRLF 

DBUF3 

ODONE1 

0ELTY7 

OFL'iSB 

DISPTC 

ONOP 

0SAVE2 

07A 

ECHO* 

PILE* 

PILE12 

FILE16 

P1LE2B 

FIL'ESA 

PJLE5 

FILL IT 

FLE12C 

FRME10 

FRHE14 

FRHE3 

FRME6A 

FRH16A 

GREEN 

HERE 

ICNT 

INTl 

INT5 . 

ITAL1 

KYti 

KYT5 

LINE2 

LOAOSP 

LOKRB 

L00PA2 

L00PB2 

LPOARK 

LPPNT 

MAXSY 

MESGA 

HE8GBA 

PC 

PNT16D 
R 

RED 

RETH7 

R* 

R4 

SCOPEB 
SCOPEF 
SEtuPB 
SP 



• 000*20 



002670 
001*24 
001*6* 
010550 
804242 
001210 

• 164*00 
001*36 
003330 
005060 
002*50 
003*52 
004342 
002302 
002350 
003*24 
002'12 
003*22 
010504 
01156* 
007334 
010462 
012302 

a 000002 
00433* 
0*1*06 
■ 002200 
< 003200 

• 000060 
002*14 
00i736 

• 000*06 
0*2564 
001*52 
0*3114 
0*3246 

• 0*230* 
011262 

« 0*0*77 
0*5430 
005514 

•X000007 
012254 

» 000777 

• 000003 
2*5206 

•X000000 
4X0*2*04 
0*1156 
001136 
001*64 
•X00000* 



BLKON 

CHRCnT 

OBUF 

08UF4 

0ELTX6 

DFH0A 

DFU5C 

OJHP 

OPC 

PSAVE3 

07C 

ECHOB 

fun 

HLE13 

HLE17 

HLE2C 

HLE3B 

f ILE6 

HL14A 

fLEl2D 

FRMEil 

FRME16 

FRME3A 

FRM10 

FRM16B 

GSAOO 

HIGPWR 

INCR 

INT2 

INT6 

KflCHR 

KYT2 

lADVT 

LINES 

LOADUP 

LONCV 

L00PA3 

L00PB3 

LPLITE 

LPVCT 

NAXX 

MESGAA 

MJNSUY 

PNT16A 

POINT 

RAYLPA 

RELATV 

RETi4 

"1 
Rj 

SCOPEC 
BETPNT 
SHORTV 

space 



0*1*30 
00|330 
001*1* 
00102* 
01-8*72 

0l!»l« 

004144 
16(000 
001*54 
00,04* 
004360 
00|«l* 
002*62 

0*1*52 
00jj322 
004376 
00J036 
004734 
00J606 
2l|944 

Bll'l* 
00?7 2 4 
01(«04 
01««6 



001302 
00|100 
002400 
2034B0 
00JJ32 
00J774 
00J714 
0*1*07 
0*535* 

111*** 
0*414* 
00|272 
001200 
001*7* 
00J777 
00>444 
000100 
01224* 
11**00 
01J25B 



; s 8 - 

■X00SB01 
•>X00O*0P 
001162 
002252 
= 103*2* 
0*273* 



BUFFER 

CNTR 

0BUF1 

08UF5 

OILTX7 

OFIuC 

DFL150 

DLTI4A 

OSAVE 

DSR 

670 

ECHOC 

F ILE10 

FILE14 

FILE2 

FILE2D 

FILE* 

FILE7 

FLE12A 

FRME0 

FRME12 

FRME17 

FRME5 

FRM14A 

6RAPHX 

QSSftL 

H ITCNT 

JNTX 

[NT3 

INT7 

KBOOT 

XYT3 

L1NE0 

LOAOAC 

LOAOVT 

loopa 
loopb 

LOHPHR 
LPOFF 

lpvcti 

maxy 

nesgab 

MINUSX 
PNT16B 

psw 

RAY14A 
RETB 
RET20 
R2 

ICOPE 

SQOPEP 

SETUP 

BI2E0 

START 



0i»7i 
00184* 
801828 
811838 
010506 
0.0534 
004228 
*i!76« 
881831 
00105* 
003404 
00416* 
803321 
003*2* 
00207* 
002331 
0*2*14 
0*3170 
003476 
0*3360 
01*1*8 
012**4 
81B17* 
0U»7| 

■ 12**00 
001004 
005098 

= 04*808 
' 002600 
i 00360* 
012*65 
002*24 

■ 000004 
0*4334 
00370* 
003*62 
003214 
001250 

■ 0001*0 

0*1*70 
« 001777 
005314 
= 0J0000 
012244 
001011 
012004 
001700 
003044 
=X00**02 
« 1*40*0 
001178 
00153* 

■ 000408 
00135* 
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S T * T S* 
<!•"» 

symjff 

T4Bj,6B 
TMFVTi 



212J3* 
if 1«7» 

212*7? 



s T i r se » iT<iaee 

STUB 8!ll424 
SYNON « 8deHl4 
TIMEVT a«i074 

*s»vt ae*e44 



S.CH4R 

st»c 

T«B 
XROS 



861966 

eei45» 

»«1»14 



• T Kl> T R • M»9*> 
•WITCH )•»»« 

YPOS 



ERROR* BtlESTCOl I 



